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THE HYDBOUOTOB. 

The vessel represented in our engraving is propelled by a 
new apparatus invented by Dr. Fleischer, and the patents 
are managed by Fleischer's Patent Hydromotor Company, of 
Kiel, Germany. The craft is propelled without engine, pad- 
dle wheels, or propeller, and it is steered without a rudder. 
The invention is based on the principle of hydraulic reaction, 
aud it embodies several novel and valuable features, which, 
according to tlie reports that have reached us, have rendered 
the hydromotor a success. 

The use of a reactive jet of water as a means of urging 
a vessel forward is not of itself new, but themeans employed 
by the inventor of the hydromotor to draw the water in and 
eject it are quite novel. 

In the engraving Fig. 1 is a side elevation of the vessel, 
having a portion of the side broken away to show the arrange- 
ment of the propelling apparatus; Fig. 3 is a plan view of 
the boiler and steam cylinders; and Fig. 3 is a transverse sec- 



tion of the vessel, showmg a rear elevation of the propelling 
apparatus. 

Two cylinders, B, are connected with the steam boiler by 
suitable pipes, and the steam supply is controlled by the 
valve, A. Bach steam cylinder has two suction pipes, F, 
and two discharge nozzles, H, connected with the cylinders 
by pressure pipes, G. The suction pipe is provided with a 
valve, E, and the discharge pipe has a valve, D. Below the 
cylinders and between the discharge pipes there is a con- 
denser, I, having connected with it the air and feed pump, 
K. The steam used in the cylinders passes through super- 
heaters which surround the chimneys, and its admission to 
the cylinders, B, through the valves, ,A, is controlled by a 
float in each cylinder. 

The discharge nozzles are swiveled so that they may turn 
in any direction, and thus control the course of the vessel by 
changing the direction of the propelUng force. 

The great difference between this apparatus and its prede- 



cessors is that the steam pressure acts directly upon the sur- 
face of the water without the intervention of pistons or inter- 
mediate machinery. Friction, complications, expense of 
repairs, liability to breakage, are in a great. measure, if not 
entirely, avoided, and it is said that the method of applying 
the power has proved highly economical and satisfacEfiry. 
The boilers of the Pellwonn and their appurtenaness are pre- 
cisely like other boilers. The steam is admitted to the upper 
part of the cylinders through the valves. A, which are con- 
trolled by floats, as before observed. The steam forces the 
water out through the discharge nozzles with considerable ve- 
locity, and the reactive force carries the boat forward. The 
steam is cut off at the early part of the stroke, and the expan- 
sive force completes the work. It may be imagined that 
considerable loss of power might arise from condensation in 
the cylinders, but as the water is covered with a film of oil, 
and a certain amount of oil and hot water clings to the sur- 
face of the cylinders and covers the inflowing water, the loss 
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is slight. When the water in the cylinders reaches the pre- 
scribed level the exhaust valve communicating with the con- 
denser is opened, and as the vacuum is formed water enters 
the cylinders through the supply valves, and the operation is 
repeated. 

We have been informed that Commander Grenfell, of the 
British Navy, a Russian engineer, and the technical director 
of the Flensburg Ship Yards, recently inspected the hydro- 
motor as applied to the Pellworm, and were all highly pleased 
with its performances. It is said that the technical director 
wrote Mr. Howalt, the associate of Dr. Fleischer-, that he had 
been converted from a decided opponent to a friend and 
champion of the invention, having figured over the formulas 
used in building the hydromotor and finding them both new 
and correct. Our informant also tells us that the Imperial. 
German Navy has adopted the hydromotor after a personal 
mspection by the War Minister. 

The Pellworm is 75 feet long, 12 feet beam, draws 3^4 feet 
of water, is flat bottomed, and is capable of steaming 6 knots 
per hour The apparatus develops 315 horse power. It has 
been ascertained that 40 per cent of power of the steam is 
realized in the propulsion of the boat. 

^ I » > » ■ 

THE TEMPEEATTJEE OF WATEE SUPPLY. 

At the recent meeting of the British Association for the 
Advancement of Science a paper was read by Mr. Baldwin 
Latham on the temperature of the water supply of towns. 
The author pointed out the fact that any increase ia the tem- 
perature beyond 55° rendered the water unwholesome. The 
temperature of the water supply of a town, as furnished by 
public waterworks, was totally independent of the tempera- 
ture of the water at its source of supply, and invariably the 
temperature of the water was the temperature of the ground 
at any season of the year at the depth at which the distribut- 
ing mains are laid. The average temperatures throughout 
the year, whatever the source or mode of supply, varied very 
little, but there was great difference in the range of tempera- 
ture ; and while the temperature in the chalk wells at Croydon 
gave an average monthly range, based upon daily observa- 
tions, of 0'64°, the same water, when supplied direct from 
the mains, gave an average monthly range of 31 "H", orwhen 
stored in a cistern, a range of 38-05''; while water supplied 
from the Thames in Westminster gave an average monthly 
range of 34 eO", but the average yearly difference of tem- 
perature between the chalk water supplied at Croydon and 
the Thames water supplied in Westminster was only O'e?". 

Mr Latham had taken a very large number of observations, 
and found tliat the temperature of water in wells varied very 
greatly. In some of the deepest wells the temperature was 
colder than in the shallow wells. The movement of the 
water through the strata of itself increased the temperature. 
Diarrhea was most largely produced when the water supply 
became heated beyond a certain degree. Until the water de- 
livered to a town reached something over 60" of constant 
temperature, diarrhea did not break out in that town. Dur 
ing the present summer the temperature of the water had 
been five degrees less, and the result was that diarrhea had 
prevailed only in a very slight degree. The temperature of 
the water was, from a sanitary point of view, extremely im- 
portant, and one which ought to be more fully investigated 
in regard to its influence upon certain classes of disease. 



THE SYDNEY EXHIBITION. 

The International Exhibition at Sydney, New South 
Wales, was opened September 17th, with promises of great 
success. 

Great Britain has 800 industrial exhibits and 513 of 
fine arts. Germany has 691 entries, and Austria 170. 
France has 350 industrial exhibits and 168 of fine arts. Bel- 
gium has 336 industrial exhibits and 50 of paintings 
America has 150 industrial exhibits. 

The State Department at Washington announces that thirty 
or more of our leading manufacturing firms are represented. 

< r » i » . 

A Decayed American Industry. 

Before the advent of cheap cotton the production 
and manufacture of flax were important industries in this 
country. 

In 1810, when the population of the country was 
but little more than 7,000,000, there were produced in the 
United States over 31,000,000 yards of flaxen cloth made in 
families. At the present time, when the population of the 
country is believed to be 50,000,000, the total annual pro- 
duction of flax and linen fabrics is probably not over 
5,000,000 yards, and not a yard of fine linen is made in the 

country. 

. — . < < I > ^ 

Istbiuus Sblp Transit. 

At a special meeting of the American Society of Civil 
Engineers, in this city, September 34, the ship railway, 
as proposed by Capt. Eads, was among the subjects dis- 
cussed. Mr. F. M. Kelly, who, more than any other 
individual, has contributed to the exploration of the Isthmus 
of Panama, said that there would be no difficulty about 
building such a railway. It would be merely a matter of 
dollars and cents, but it might be ditficult to select a route 
with the proper grades. 

Mr. T. C. Clark, who presided at the meeting agreed 
with Mr. Kelly that a' ship railway was perfectly feasible, 
and thought the suggestion of Admiral Ammen, that the 
whole question be referred to a convention of American 
aeers, was a good one. 
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WATEB FOB IND1TSIBIAL USES IN NEW YOBK. 

A significant feature in connection with the water supply 
of this city is the increasing resort to artesian wells by large 
brewing establishments and other users of much water. 
Among the brewers who have made or intend to make 
themselves independent of the Croton water supply, are 
Elias & Betz, 54th st. and 1st ave., who have a well 435 
feet deep; Clausen & Price, 59th st. and 11th ave., whose 
well is 625 feet deep; David Jones, 44lli st. and 1st ave., 
well 663 feet deep; Geo. Ringler & Co., 93d st. near 3d 
ave., well 390 feet, and going deeper; and P. Doelger, 55th 
St. near 1st ave., whose well in process of construction is 
intended to be 600 feet deep. 

As a rule these wells have a bore of 6)^ inches, and cost 
from $6 to $10 a foot. Their great advantage lies in the 
cheapness of the water thus secured. The first well named is 
said to have paid for itself the first year. The Croton water 
tax paid by the larger breweries rises as high as $6,000 a 
year, and an equal outlay will usually sink an artesian well, 
securing a permanent supply independent of Croton water. 
The purity of the deep well water is also an advantage, and 
the same may be said of its average low temperature — about 
53° Fah. The difference between that and Croton water at 
summer heat may make a saving of $30 a day in the ice bill 
of a large brewery. Artesian wells have also been sunk by 
manufacturers of mineral waters, that of John Matthews 
going down 300 feet. The deepest well, 1,001 feet, supplies 
the Higgins Carpet Factory with pure water for dyeing. 

Only large establishments, however, such as require a 
large volume of water daily, can afford the first cost of arte- 
sian wells. The vast multitude of smaller manufacturing 
concerns, which need water chiefly or solely for steam 
power, are burdened by a Croton water tax which places 
them at a serious disadvantage in competition with shops 
elsewhere, which get their water free or at a reasonable cost. 

Incredible as it may seem, the cost of water for running a 
steam engine in this city is at the present time about two- 
thirds the cost of fuel. For example, to run an economical 
one thousand horse power engine should cost for fuel, at 
present prices for coal, about $25 a day; the Croton water 
bill for the same is $5,063 a year, or nearly $17 a day. For 
smaller engines, each horse power up to and not exceeding 
ten, the charge for water is $10 a year; between ten and fif- 
teen horse power, $7.50 each; for each horse power over fif- 
teen, $5 a year. For all manufacturing purposes the charge 
for quantities of water less than 350 gallons a day is five 
cents a hundred gallons; for larger quantities the price 
diminishes to two cents a hundred gallons for quantities 
ranging between six and ten thousand gallons a day. For 
still larger quantities special rates are made, never less than 
one cent for one hundred gallons. Thus an establishment 
using one thousand gallons of water a day has to pay a 
water tax of $105 a year; for ten thousand gallons a day, 
the tax is $600. 

The splendid water system of New York is capable of 
supplying upwards of a hundred million gallons of water a 
day. The actual consumption averages ninety gallons a day 
to each inhabitant, an amount fifty per cent, greater than 
that supplied to each inhabitant of Boston, Philadelphia, or 
any other of our great cities except Chicago, which fur- 
nishes eighty gallons a day to each inhabitant. On the in- 
troduction of waste water meters in Liverpool, where water 
did not begin to be so lavishly squandered as in New York, 
it was found that out of every hundred gallons supplied, 
seventy gallons were allowed to run to waste. It is, there- 
fore, speaking within bounds to say that, the year together, 
an average of fifty million gallons of water are daily wasted 
in our city; yet the moment a man wishes to use any small 
portion of such water productively, the tax gatherer comes 
down on him with charges which, if not needless, are cer- 
certainly unreasonably excessive. The practical tendency 
of this policy is to prevent the establishment here of new in- 
dustries that have to compete with those planted in localities 
offering a cheaper water supply, and to drive away those 
that have made a beginning here. In this way New York 
strikes at the root of her own industrial prosperity. By lay- 
ing excessive burdens on her manufacturers, she lessens the 
variety and volume of the employment possible to her work- 
ing citizens; and by making production relatively more 
costly here than elsewhere, she indirectly cuts down the 
wages of her workmen. It is a bad policy; it does not pay, 
and cannot be made to pay. 



CONSFIBACIES TO NTTIIIFY THE FATENT LAWS. 

It is perfectly proper, and possibly a goodpolicy, for parlies 
having much to do with patented inventions to club together 
to secure the practical and legal testing of the merits of new 
inventions in their special field, and the validity of the claims 
on which patents on them rest. All inventions are not new 
and useful improvements, nor are all patents based upon 
claims which can be sustained in the courts. And there can 
be no just ground for complaint when the members, say of 
the "Western Railway Association, the American Millers' 
Association, or the, Oar Builders' Association, resolve to act 
together in determining the advisability of adopting or re- 
fusing to adopt inventions which come within their special 
departments. . It is quite another thing, however, when the 
members of such associations agree to sustain each other in 
the infringement of the rights of patentees, in lobbying bills 
for the invasion or destruction of the inventors' constitu- 
tional privileges, or in thwarting the purpose of the patent 
law by refusing to consider or adopt improvements which 
are pateated, simply because they are patented. 
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To encourage men to seek for new devices, for instance, 
for increasing the comfort and safety of travelers by rail, 
the United States declare that the inventor of such a device 
shall enjoy — if he wants it — the exclusive right for a term of 
years to make, Use, and sell his invention. In their private 
capacity the managers of railway corporations have a perfect 
right to decline to buy or use any and every invention, whether 
intended for railways or otherwise, without giving a reason 
to anybody. As railway managers they have do such right, 
nor is it good policy for them to assume it. 

The charter of a railway company is, in a sense, equiva- 
lent to a patent. It is granted by the people— just as a patent 
is— for a specific purpose, namely, the public convenience 
and profit. It conveys certain privileges, not for the benefit 
of the railway managers, but because they are essential to the 
attainment of the end aimed at. The road has, for example, 
the right of way through an inventor's farm, and in their 
ofHcial capacity its managers can demand what they cannot 
as private citizens. With official privilege goes offlcial re- 
sponsibility. As they have a right to take the inventor's 
land for the public good, if such be the case, so they are 
morally, if not legally, boand to use his invention, if the pub- 
lic good demands it. They cannot safely play fast and 
loose with offlcial rights and responsibilities, demanding the 
one and shirking the other, as suits their personal pleasure 
and profit. The public gives, and it may take away, to the 
pecuniary loss of those who misuse the public trusts confided 
to them. 

There is another view of this matter which anti-patent asso- 
ciations may profitably take into account. Since its founda- 
tion the government of the United States has manifested a; 
desire to multiply and improve our industrial arts by the en 
couragement of new inventions. Experience has proved the 
desire to be a wise one, and has practically justified the 
means adopted to attain the objects of that desire, especially 
the means which costs least and yields the most — the grant- 
ing of patents for new inventions. More than ever before 
the American people are now satisfied that the encourage- 
ment of invention pays. 

Are they likely, then, to be pleased with the systematic dis- 
couragement of invention — the organized thwarting of the 
popular will, to say nothing of the attendant hazarding of 
public comfort and safety — by corporations which owe the 
possibility of their existence to public grants of privilege ? 

At the last meeting of the Car Builders' Association cer- 
tain draw-bar appliances were substantially condemned, so 
far as it could be done by that body, simply because they 
were patented. The National (Jar Builder tersely puts their 
position in this wise: 

" A freight brake is wanted — something that will enable a 
locomotive engineer to handle a long, loaded train as easily 
as he does his throttle lever. The thing is invented, let us 
suppose, and the inventor asks the association to give it their 
formal approval. The members reply, collectively: It 
is an excellent invention — all we want or could expect, 
and more too — but we cannot recommend it, because it is 
patented. Annul or cancel the patent, and make the brake 
public property, free to all, and we will sound its praises 
through the length and breadth of the land." 

In refusing to " recommend" an invention, the associa- 
tion substantially dsclares the determination of its members 
not to use it in building or equipping cars. 

We would respectfully suggest that action of this sort is 
as hazardons as it is unjust and unwise. 

If inventions looking to the public benefit are thus to be 
killed, for the sole reason that they are patented, the public, 
which offers the patent as encouragement to invention, may 
take steps to prevent or punish such conspiracies against 
the public weal and will. And in retaliating it is quite pos- 
sible for the people to be too severe in their enactments com- 
pelling the adoption of improvements. We should prefer 
to have inventions left to force their way by inherent excel- 
lence ; but if they should ever be pushed into use by legis- 
lative enactments, those who have conspired to nullify the 
patent law as it stands will have only themselves to blame 

for the change. 

^ I « I » 

EXTKA.CTION OF OILS BY MEANS OF SOLVENTS. 

The extraction of oils and fats by means of the solvents, 
benzine, gasoline, and bisulphide of carbon, has grown up 
to be an important industry in the United States during the 
past ten years. At the present time, the capital invested in 
business is probably about $500,000, and the number of 
independent factories, four to six. The solvents employed 
are the petroleum benzines of the lowest boiling points, and 
the gasolines, the latter being used in the cases where it is 
necessary to remove all traces of the solvent from the fin- 
ished products. Bisulphide of carbon was once used on a 
considerable scale for the extraction of oil from coin (maize) 
under the theory that the oil from corn would be much 
more valuable for the production of alcohol and starch. 
The industry, however, was discontinued mainly by reason 
of the high cost of the bisulphide and the risk in its use from 
infiaramtibility and unhealthfulness. It is not likely that 
bisulphide of carbon will come into extensive use in this 
country, so long as the supply of petroleum is continued. 
It is well known that it is a much more rapid solvent than 
the petroleum products, but it is believed that this advan- 
tage is more than overbalanced by the objections to it. The 
petroleums, when heated to the normal boiling point or over, 
are nearly as rapid as the bisulphide. 

The materials operated upon with benzine are especially 
tile residues from fat rendering, and castor oil seed cake or 



pomace. The largest establishment of this kind is at Philar 
delptiia, and is carried on by a joint stock company, under 
the patents of Adamson. The dissolving cylinders are hori- 
zontal — one say 8 feet in diameter and 20 feet long. The 
cylinders are provided with a railway, and the material is 
brought into the cylinders closely packed on trucks or cars. 
At the bottom of the cylinders are steam pipes traversing the 
whole length. When the cylinders are charged and their 
doors bolted on, benzine is let in so as to cover the steam 
pipes, the steam is let on, the benzine evaporizes, and 
condenses through the material, dissolves the fat, and the 
solution falls down to the bottom. The solvent again 
vaporizes and rises again to extract more oil. The dissolv- 
ing cylinders or extractors are provided with suitable instru- 
ments to determine the temperature, height of the solution, 
etc. The fat or oil, after distilling off its solvent.undergoes 
a special refining treatment. The favorite raw material for 
this process is " beef scrap " and " pork scrap," containing 
13 to 15 per cent of fat, which is practically extracted in the 
process. The residues are ground and used as fertilizers, 
under the name of azotine, and contain about 15 per cent of 
ammonia. The extraction process lasts from 34 to 36 hours. 
The extraction of oil from castor pomace is conducted in all 
respects as above. The fats and oils resulting from the pro- 
cess are mostly used as lubricants for machinery, and are not 
of the quality needed for good soap. 

The works at Philadelphia have suffered severely from fire, 
having been at least twice wholly consumed. It is evident 
from the fact that they are just reconstructed that the indus- 
try is found to be profitable. 

About ten years since an incorporated company began the 
manufacture of extract of hops under the plans of Professor 
Charles A. Seeley, making use of gasoline of specific gravity 
80° to 90° B., as the solvent. The industry has steadily and 
healthily grown, and promises to become of the first import- 
ance. The useful matter of the hops by this process is 
completely extracted, is of small bulk compared with the 
hops, and is not at all deteriorated by keeping. The 
extractors of Seeley's system are vertical, are charged at the 
top, and discharged at the bottom. They are heated by 
steam, being jacketed on the lower half for that purpose, 
and the pressure of the vapor of the solvent serves as the 
motive force for discharging the solution into a separator or 
still. The apparatus is so constructed that the solvent travels 
in a circuit and does not go out of the connected parts of 
the apparatus. The separator or still consists of a vertical 
iron coil surrounded by steam, into which the solutionis fed 
at the top. During the descent of the solution, the solvent 
is volatilized and escapes through a stand pipe to the con- 
denser, while the oil or extract of hops, etc., flows away at 
the bottom. 

Gasoline, according to the above plan, has been used upon 
meat scraps, cotton waste, seed cake, etc., quite successfully, 
as to the quality of the produce from it, as it is wholly free 
from petroleum contamination. In respect of the quality of 
the produce, gasoline is probably to be preferred to bisul- 
phide of carbon, and in first cost and ease of working it is 
also plainly superior. 

The oil extracting industry by means of solvents may be 
considered as firmly established in America, and as pro- 
mising a very great extension in the near future. There 
are at present 30 to 50 patents relating to the industry, and 
there is no doubt that it will continue to employ the talent 

of inventors. S. 
^ < I > » • 

THE POLICY OF PATENT LAWS. 

At the recent meeting of the Social Science Association 
at Saratoga, Mr. Frederic H, Betts, of this city, read a paper 
tracing at considerable length the historical development of 
patent laws, and traversing with singular skill and cogency 
the arguments of those who oppose the theory and practice 
of granting patents for new and useful inventions. The 
positions taken by Mr Betts are those which have been ad- 
vocated in detail, over and over again, in thi.s paper — those 
which every friend of industrial progress and the rights of 
inventors will justify and applaud. And he developed his 
thesis so coherently, so forcefully, and with such aptness of 
illustration, that his paper makes the most readable and con- 
vincing argument for mantaining the integrity of our pa- 
tent law that we have seen for a long time. In view of the 
probable renewal of the assault upon our patent system in 
Congress next winter, the paper is as timely as it is ad- 
mirable. 

In every congressional district the friends of the patent 
system — that is, as to its underlying principle and policy — 
should see to it that their representatives do not go to Wash- 
ington without an opportunity, at least, for becoming ac- 
quainted with the actual standing of patent rights in law 
and equity and sound industrial policy, as therein set 
forth. 

Mr. Betts begins by sketching the early history of patent 
rights for inventions, tracing meanwhile the development of 
the idea that patents are to be regarded as a fair bargain, the 
inventor contracting to contribute a new item to the stock 
of common knowledge of practical utility for purposes of 
trade, the public oflering in return the means of retaining 
the exclusive use of the invention for a term of years. He 
then takes up and answers the objections raised against patent 
laws, both theoretical and practical, and proves the claims 
of inventors to be consistent with natural justice. He shows 
that the right of property in ideas, so far from being excep- 
tional in the case of patents for invention, is widely recog- 
nized among men, and that its increasing recognition is one 
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means of estimating progress in civilization. To the objection 
that inventions are intangible, incapable of precise defini- 
tion, and unsuited to be the basis of property rights, he re- 
plies by showing that all civilized men recognize and respect 
incorporeal rights. The difficulty of defining the exact 
limits of such rights may be great, but that has never been 
successfully urged as a reason for their abolition. Of all 
incorporeal rights, that of character and reputation is the 
least capable of measurement, yet for that very reason it has 
been most jealously guarded. 

The objection that any individual inventor is but one of 
many working in the same field, all drawing from the com- 
mon stock of knowledge and experience, and that to grant a 
patent to the first claimant is to set up a barrier to further 
progress, is considered at length and effectually disposed of. 
The alleged fact of the frequent simultaneous invention of 
the same device by several independent workers is shown to 
be untrue; and the asserted hinderance to progress by pa- 
tenting the successive steps of it, is equally shown to be in- 
consistent with common experience. 

On the contrary, the evidence is abundant that the grant 
of patents directly and powerfully promotes the progress of 
science and the arts. 

Particularly interesting and valuable is the review of the 
growth and progress of ideas in respect to patents as shown 
in judicial decisions and legislative enactments — a develop- 
ment of a true appreciation of the rights of inventors, due 
not to mere change of sentiment, but to an increasingly full 
and exact understanding of the nature of trade and the 
proper province of laws in relation to it. This section will 
be found of special value in combating those reactionists 
who so boldly assert that the progress of thought is in a 
direction opposed to the principles underlying patent laws. 

In closing, Mr. Betts proves statistically the exact coinci- 
dence of industrial progress with the increase in patent 
rights. Patents and trade go hand in hand. Take aw ay the 
motive of invention and an important ally of improvement 
is destroyed. This has been the experience of industrial 
nations the world over. And American experience has 
shown that the more widely that motive is brought to bear 
on all classes, the more accessible patents are made to the 
multitude, the more rapid will be industrial progress, the 
more steadfast and general the country's industrial pros- 
perity. 

Mr. Betts' paper will be found in full in this week's issue 
(No. 197) of the Scientific American Supplement. 

■ i^ I « I » 

The movement ot Breadstufis and Provisions. 

The movement of breadstuff s continues extremely active. 

The receipts of fiour at this port the week ending Sept. 23, 

were 104,361 barrels, chiefiy by rail. The receipts of grain 

were: 

By Canal. Eailroad. Coastwise. Total. 

Wheat, bush 1.839.400 81T,7ro 200 2,057,370 

Com, hiiBh 1,075,450 45,850 .... 1,131,300 

Oats, biiBh 28,'-00 150,015 .... 178,915 

Eye.bush 804,800 7,602 400 212,803 

Barley, bush 18,000 29,068 588 41,656 

Totalbush 2,560,550 1,050,305 1,188 3,618,043 

The clearances of sailing vessels and steamers carrying 
breadstuffs from this port, the week ending Sept. 19, num- 
bered one hundred and five. The total grain export was 
50,643 barrels of fiour; 3,339,379 bushels of wheat; 973,506 
bushels of com; 44,317 bushels of oats; and 107,613 bushels 
of rye. 

During the same week there were exported 4,539 barrels 
of pork; 6,359,932 pounds of bacon; 3,293,123 pounds of 
lard; 3,466 pounds of beef; 611,005 pounds of butter; 3,684,- 
468 pounds of cheese; and 917,031 pounds of tallow. 



Tbe Hlgbest Telegrapb Station. 

A telegraph station has been lately established at the 
Ryffel Hotel, under the Ryffelhom, in the Valais. It is 
about 8,500 feet above the level of the sea, and is the highest 
telegraph station in Europe. A Swiss paper has claimed 
that it is the highest telegraph station in the world, but this 
is a mistake. The station on Pike's Peak, in the Rocky 
Mountains, is 14,000 feet above sea level, and is, therefore, 
something higher than that at the Ryffel Hotel. 

^ « « > » . 

Tbe Sblp ot tbe Fntnre, 

After pointing out the great faults and failures of the pre- 
sent style of ocean vessels, a writer in the American Ship 
avers that the ship of the future will carry no ballast. If a 
sailing vessel, her sail area and displacement will be so well 
balanced that, if the rudder were lost or disabled, the vessel 
could be guided on her course by her sails. The center of 
effort of sails and of gravity of vessel will be adjustable, so 
as to harmonize with the griping influences of the lee line 
of flotation. 

The ships of the future will be profitable, for they will be 
built for and under a specific service, on scientific principles; 
they will be designed, built, loaded, and navigated, as they 
have never been, with direct reference to their equilibrium 
of stability, the safety of vessel and cargo, with the lives of 
those on board. The rating characterization of vessels will 
then be determined by an international, or an independent, 
board; the British Lloyds will have passed away, only to be 
remembered as a corrupt organization. The material of ves- 
sels will be steel for metallic, and bent timber frames for 
wooden vessels. Under this new dispensation of genius, 
ocean, 'mail, and passenger steamers will be non-sinkable, and 
make their Atlantic trips in six instead of seven-and-a-half 
days, with a roU angle not exceeding eight degrees. 
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KECHANIGAL INVEITTIONS. 

Mr Montague 8. Hasle, of Vicksburg, Miss., has patented 
a novel mechanism to be employed for the utilization of 
refuse cotton, technically known as "cotton motes." This 
consists of the refuse of the cotton gin after the process of 
ginning, and it has heretofore been thrown away as useless, 
although known to contain a large proportion of cotton 
fiber, the difficulty of separating the cotton from the foreign 
substances being considered too great to justify the expendi- 
ture of the necessary time and labor in that direction. By 
this machine the cotton fiber is separated from the foreign 
substances, and is cleaned and condensed, so as to produce 
from the motes a large proportion of cotton of a good quali- 
ty, and thereby to make use of what was formerly a total 
loss. 

Mr. Charles 8. Adams, of Marshfield, Vt., has invented 
an improvement in devices for cutting and screw-threading 
metallic wagon axles. It is especially designed for shorten- 
ing axle spindles to compensate for the wearing of the wheel 
boxes. 

Mr. Lemuel W. Young, of Elk City, Pa., has invented an, 
improvement in tubing tongs, designed more particularly 
for screwing and unscrewing the sections of tubing for oil 
wells, but applicable to general use as pipe tongs. 

An improved roller bracket for attachment to the corners 
of photographic and other screens, for the purpose of sup- 
porting them and facilitating their movement on the floor, 
has been patented by Mr. John G. Stewart, of Carlinville, 

ni. 

Mr. Louis W. Ott, of Indianapolis; Ind., has patented 
a bed lounge that forms a lounge or couch when closed, and 
when open forms a bed. It consists in a movable front 
piece hinged to the upper portion of the bottom, and con- 
nected by a link with the lower portion, so that as the up- 
per portion of the bottom is turned on its hinges the front 
piece is carried with it and drops down out of the. way. 

Mr. Charles H. Appel, of ShimervlUe, Pa., has invented 
an improved bretzel machine, which is simple, convenient, 
and forms the bretzels quickly and uniformly. 

An improved spur has been patented by Mr. August Buer- 
mann, of Newark, N. J. The invention consists in spurs in 
which the heel band is provided with an elastic or yielding 
covering of rubber or gutta percha. 

Messrs. T. R. Williams, E. R. Williams, and W. J. Wil- 
liams, of Pittsburg, Pa., have pa-, 
tented an improved sand washing 
machine. The object of this inven- 
tion is to furnish an improved 
machine for washing and cleaning 
sand as it is raised from a river. 
The invention consists in the com- 
bination of a tapered cylindrical 
rotating screen, provided with scroll 
paddles and an elevator for carrying 
the sand out of the box or well after 
it has been washed. 

An improved hub boring machine, 
patented by Mr. Alexander J. Mou- 
gey, of Carthage, N. Y., consists in 
a novel arrangement, a mandrel, a 
pair of chucks, a series of adjust- 
able centering plates, and an adjust- 
able bit or cutter, whereby pro- 
vision is made for centering the 
work, holding it securely in posi- 
tion, and accurately boring the hub. 

Mr. Aaron C. Vaughan, of Shane's 
Crossing, 0., has invented a simple 
and effective form of nut lock 
which is applicable to the ordinary 
screw-threaded bolt without altera- 
tion. It consists in a nut of the 
ordinary form having a screw- 
threaded hole through the center, 
and having its face slotted about 
half way through the thickness of 
the nut, and .the edges of the slot 
drawn together. 

Mr. Alexander Gordon, of New 
York city, has patented an improved 
ship's log, which is so constructed 
as to count and register the number 
of knots run out in a quarter of a 
minute, and also indicate the knots 
by sound. It can be readily used by 
one man, and it is simple in con- 
struction and apparently reliable. 
We call attention to an advertise- 
ment in another column. 

Mr. Richard H. Hill, of New 
Haven, Conn., has patented an im- 
proved safety elevator, which is so 
constructed that the motion of the 
operating mechanism may be re- 
versed automatically as the platform 
reaches the upper and lower points 
of its movement, and which will 
apply a brake automatically when 
shifting the driving belts, so that 
the platform cannot run down acci- 
dentally. 

Mr. Martin J. Racer (William 
Bacer, administrator), of La Grange, 



Texas, has patented an improved suspender button that may 
be quickly and firmly attached to garments, and that is not 
liable to tear the cloth or become accidentally loosened. 



SOSSET'S CLOCK. 

This novel and interesting clock is suspended.f rom the arm 
of a statuette by a spring on which the pendulum swinKS. 




BOSSET'S CLOCK. 

The pendulum is of the gridiron compensating style, and 
carries at its upper end a glass dial, and the pendulum ball 
consists of a hollow sphere containing the clock movement. 



In our engraving, Pig. 1 is a perspective view; Figs. 3, 3, 4, 
and 5 are detail views showing the construction of the opera- 
tive parts. The compensated pendulum, C , carries at its upper 
end a transparent glass dial, D, and to its lower end is 
attached the hollow globe, E, containing the movement A 
forked arm, F, extends upward from the movement, and em- 
braces the pin, G, attached to the lower end of the rod. A, 
held in the hand of the statuette. In this clock the movement 
of the arm, F, as it is actuated by the escapement of the clock, 
gives the pendulum sufficient impetus to keep it in motion. 
To the center of the glass dial a small casing, H, is attached 
which contains the mechanism that moves the hands. In 
this casing is pivoted an arm, J, carrying the weight, I, and 
the pawl, K. As the pendulum is oscillated, the weight, I, 
shifts its position in the casing, H, and the pawl, K, is by 
this means made to act on the ratchet wheel, L, which, being 
connected by a train of gearing with the arbor carrying the 
hands, moves the hands forward regularly. The dial mech- 
anism IS shown considerably enlarged in Figs. 3, 4, and 5. 
In a complete clock, like that shown in Fig. 1, the pendulum 
oscillates without any apparent cause, and without some 
explanation it would be difficult to imagine how motion is 
communicated to the hands, as the casing, H, which contains 
the dial mechanism is very small. 
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EOSSET'S MYSTERIOUS CLOCK. 



Protagon. 

In the year 1865 Dr. Oscar Liebreich published a memoir 
in which he announced the discovery in the brain of a defi- 
nite proximate principle containing phosphorus, tl nlike the 
numerous bodies possessed of ill-defined properties, which 
had by different writers received the names of cerebri n, 
cerebric acid, lecithin, or phosphorized fats, this new body 
could be extracted by an easy process in a state of purity, 
and to it, probably to indicate it as the first definitely spe- 
cific constituent of brain matter, Dr. Liebreich gave the 
name of "protagon." The brain was subjected to a special 
process, by which the protagon was separated in the form of 
microscopical needle-like crystals, differing a little in arrange- 
ment and form according to the concentration of the solu 
tion. As the result of several analyses, Liebreich ascribed 
to protagon the formula CiuHihiNiOmP. It was difficult 
of solution in cold alcohol, more easily so in warm alcohol 
and ether. In water it swelled and presented the ap- 
pearance of an opaque jelly, ultimately dissolving so 
so as to form an opaque solution. 
For a time observers admitted it to 
be a definite phosphorized constitu 
ent of the brain, and they began to 
seek for it in various liquids and 
solids of the body. Hermann an- 
nounced its discovery in the blood 
corpuscles, and connected many of 
the physical properties of these 
bodies with Its presence. Parke 
found it in the yolk of egg, but 
Hoppe-Seyler thought that the yolk 
of egg contained not protagon but 
lecithin, and though this very dis- 
tinguished investigator did not 
commit himself to a denial of the 
existence of protagon in the brain, 
still he seemed to have commenced 
to entertain some Houbts about it. 
In 1868, however. Dr. Diaconow, a 
pupil of Professor Hoppe-Seyler's, 
published a paper on the subject 
which seemed to have an immense 
influence over the physiological 
chemists, causing them all to come 
to the conclusion that Liebreich's 
protagon did not exist as a definite 
proximate principle, but that it con- 
sisted of a mixture of lecithin with 
a body free from phosphorus, cere- 
brln, and causing the master himself 
to write, "As to protagon, I believe 
that I must decide for its being a 
mixture of some glucosid free from 
phosphorus, as cerebrin, with 
lecithin;" and so the matter rested 
until recently, when the whole sub- 
ject was once more most carefully 
reinvestigated in the physiological 
laboratory of Owens College, Man- 
chester, by Professor Gamgee, 
F.R.S., and Mr. E. Blankenhorn. 
The process employed in the pre- 
paration of protagon, and the result 
of the ultimate analyses thereof, with 
a very interesting account of all its 
previous history, will be found in 
the current number of Professor 
Foster's Jmtrnal of Physiology. As to 
(\ the result, the fact of Liebreich's 

\^ discovery is now left beyond a 

doubt; but the empirical formula 
for this important principle would 
appear to be C'isoHsobNbPOss — an 
alteration from Liebreich's, in all 
probability owing to the extreme 
care and the improved methods 
employed in these late investiga- 
tions. 
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FBACTICAL EXFEBIUENTS IN MAGNETISM, WITH 
SPECIAL BEFEBENCE TO THE DEMAGNETIZATION OF 
WATCHES,— No. 3.— [Concluded.] 

BY AliPEED M. MATEB. 

On t?ie Magnetisation and Demagnetization of Steel. — To 
understand thoroughly our process of taking the magnetism 
out of a watch one must be in possession of certain facts 
which have been discovered about the magnetization and 
demagnetization of steel. These facts I will now give. 
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Let A B, Fig. 31, represent a piece of steel laid on the 
table. N is the north pole of a bar magnet, which is held 
vertically over the end. A, of the piece of steel. Bring the 
end, N, of the magnet to touch the end. A, of the steel and 
slide the magnet over the steel, in the direction of the arrow, 
to the end, B. Slide it off the end, B, and lifting it in the 
air, again bring N down on A, and repeat the operation. - 
Even after one stroke of the magnet on the steel, the 
latter will be found to have received a charge of magnetism, 
which generally increases in strength up to a certain num- 
ber of strokes of the magnet; after which further strokes of 
the magnet have no effect in increasing the magnetic charge 
in the steel. On now taking the steel, A B, to the magnet- 
ometer and testing its magnetic condition, as has already 
been explained in Pigs. 7 and 10, you will find that the end, 
B, of the piece of steel is of S. magnetic polarity. If the 
bar magnet, N, strokes the steel from B to A, then B will be 
found of S. magnetic polarity. In other words, it is a gene- 
ral law that the end of the piece of steel toward which the 
magnet slides is of the opposite polarity to that of the end 
of the magnet which stroked the steel. 

It is, however, not necessary for the magnetization of the 
steel that the magnet should rest on it while it glides over it 
If the magnet be strong enough, and if the steel be not too 
hard, the latter may be magnetized by passing the magnet 
along the length of the needle and at some distance above it, 
as shown in Fig. 31 
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Let N, in Fig. 32, stand for the N. end of a magnet, while 
A B is a piece of steel which has been brought near to the 
end, N, of the magnet. If the magnet be strong, and the 
steel of the quality of sewing needle steel, that is, not too 
hard, you will find on testing the steel, A B, at the magnet- 
ometer, that the end, A, which faced the north end of the 
magnet is of south polarity, while the end, B, is of north 
polarity. If the piece of steel, A B, had been brought near 
the south end of the magnet, instead of the north end, then 
you would have found that the end of the steel which had 
been nearest the south end of the magnet was of north polar- 
ity. In other words, when a steel rod is brought near a 
magnet it is magnetized, and the end of the steel rod nearest 
the magnet is of a polarity opposite to that of the end of 
the magnet toward which the rod 
points. 

If, instead of holding the steel rod at 
a distance from the magnet, we bring 
it to touch its end, then the magnetic 
charge given to the steel will be greater 
than in the former experiment. The 
polarity given to the end of the steel 
which touches the magnet is always 
"opposite to that of the end of the mag- 
net touched. 

So much for the magnetization of 
the steel rod. Its demagnetization con- 
sists in taking the magnetism out of it, 
and is effected by operations similar to 
those just described in magnetization. 
These processes we had better describe 
by the aid of Pigs. 31 and 33. 

In Fig. 31, let A B be a magnetized 
rod of steel, with its north pole at A, 
its south pole at B. We have found 
out that this rod was magnetized, with 
its poles as just described, by stroking 
it from A toward B with the north 
pole of the magnet, N. The reverse 
direction of stroking will demagnetize 
it, that is, if the north end of the mag- 
net be drawn over A B, from B toward A, then the magnet- 
ism will disappear from the rod, A B; and if the operation 
be repeated after the magnetism has disappeared we will 
even remagnetize the rod; but this remagnetization will 
place its north pole at B and its south pole at A. 

It is not necessary, however, that the magnet should 
touch the steel rod during the operation of demagnetiza- 
tion. It is sufficient, if the magnet be powerful, to pass it 
over the steel rod at a distance above it and in a direction 
always opposite to that in which the magnet moved when it 
magnetized the rod, > 



In Pig. 3S, let A B be a magnetized rod of steel, having 
its south pole at A and its north pole at B. This condition 
of magnetism has-been given to it by the presence of the 
north pole of the magnet, N. Now, if we take away the 
magnet, N, and then bring up to the bar, A B, the south pole 
of the magnet, we will find that the rod, A B, will be demag- 
netized. If the rod, A B, be of very hard steel and the mag- 
net not very powerful, it may be necessary for the magnet 
actually to touch the rod, A B, in order to demagnetize it. 

Here it is in order to describe more explicitly the opera- 
tion of demagnetization. To demagnetize a rod does not 
require as strong a magnetic action as that which was re- 
quired to give the rod its present magnetic charge. So, in 
performing the operations of demagnetization, we should be 
careful not to give too many reverse strokes to the rod nor 
to approach it too near to the demagnetizing magnet. It is 
better to pass the magnet over the magnetized rod at a short 
distance above it, and after such operation to test its gradu- 
ally falling magnetic charge at the magnetometer. The criti- 
cal point is when this residual charge becomes small; for 
then the danger is that you will not only demagnetize the 
rod by the next operation, but will actually remagnetize it, 
with, of course, its poles reversed. 

In the course of my experiments on the demagnetization 
of watches I made a series of novel experiments on the 
demagnetization of steel rods placed at right angles to the 
demagnetizing magnet. The steel subjected to experiment 
was of the hardness of that of sewing needles. These expe- 
riments explain some curious facts in our mode of demag- 
netizing watches, and therefore form a natural introduction 
to the practice of our process. 

The rods of steel on which these experiments in demagnet- 
ization were made were formed of pieces of No. 1 sewing 
needles. The points and eyes of the needles were broken 
off, thus leaving rods of about two and one eighth inches 
long. The rat-tail file magnet was used for the demagnetiz- 
ing magnet. 

The manner of experimenting was as follows: The needle 
was magnetized by stroking it repeatedly with the end of the 
magnet. It was then placed pointing toward the center of 
the magnetometer needle and at right angles to the magnetic 
meridian. In this position the needle produced a certain 
angular deflection in the needle of the magnetometer. The 
needle was now placed in an upright position, as shown at 
n s in Fig. 33. The demagnetizing magnet, N S, was 
mounted on a block which slid between guides, so that the 
magnet, N S, could be gradually brought up to the needle, 
n s, and during all the time of its approach the axis of the 
magnet, N S, pointed toward the center of and at right angles 
to the needle, n s. The approach of the magnet to the needle 
in these circumstances was found to have lowered the mag- 
netic charge of the needle, and this took place even when 
the greatest care had been taken to have the magnetic axis 
of the demagnetizing magnet at right angles to the mag- 
netic center of the needle, n s. The following table will 
show the manner in which the magnet, N S, demagnetizes 
n s when the former approaches the latter. 

After the needle was magnetized it deflected the mag- 
netometer 22° 

After the magnet had been placed J^ inch from needle 18° 
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18° 

15^° 

15>f 

12° 

12° 



in any one series of experiments the end of the needle was 
always placed at the same distance from the center of the 
magnetometer needle. 

In another series of experiments the needle had its mag- 
netic charge lowered from 61° to 35° deflection on the mag- 
netometer. 

The reader will be careful to observe that I have stated 
that in these experiments I took every care to have the mag- 
netic axis of the demagnetizing magnet at right angles to 
the magnetic center (or equator) of the needle. If this could 
be really done it might be a question whether the magnet 
would have any effect on the needle. Yet, all of our expe- 
riments show that it always has an effect of demagnetiza- 
tion. For a long time it has been known that for the demag- 
netization of a magnet it requires a far weaker magnetic 
action than thatof the magnet which gave it its magnetism; 
now wMfen the magnet is at right angles to the needle, as in 
Pig. 33, the north pole, N, of the magnet acts equally on 
the two poles of the needle, n s. It tends to repel the mag- 
netism in n and hold that in s. It may be that the freeing 
power of N on the needle is greater than its holding power. 
It is also here to be stated that, in a long series of experi- 
ments made exactly as described above, only with the demag- 
netizing magnet two feet long and the needles one quarter 
inch thick and six inches long, and hardened to the greatest 
degree possible before magnetizing them, this large mag- 
net had no effect whatever on these intensely hard needles, 
though every care was taken to get the magnetic axis of 
the demagnetizing magnet truly at right angles to the axis 
of the needles and pointing toward their centers. 
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DEMAGNETIZING A WATCH. 



Examining the above record of the experiments it will be 
seen that the approach of the magnet to one quarter of an 
inch of the center of the needle brought down its magnet 
charge from 22° to 18°, and that a repetition of this experiment 
had no further effect in demagnetizing the needle. The same 
is observed on the repetition of the experiment when the 
magnet was placed at one eighth and one sixteenth inch 
from the needle. The total effect on the needle of the pre- 
sence of the magnet at one sixteenth inch from its center was 
to lower the needle's effect on the magnetometer from 22° 
to 19° pf deflection. Of course it will be understood that 



We will now describe another series of experiments in 
demagnetization in which the needle is rotated before the 
pole of a magnet, with the center of the needle on a line in 
the prolongation of the axis of the magnet. In Fig. 34, 
N S is the demagnetizing magnet, and n s is the needle 
operated on. The following description of one of the series 
of experiments will give an accurate idea of all of those made : 
The center of the needle, n s, was one inch and three 
quarters from the end of the magnet, N S. After the needle 
had been magnetized it was placed opposite the magnetome- 
ter, and caused a deflection of 61° in its needle. The needle 
was now placed in a vertical position at right angles to the 
magnet, N S, and with its center one inch and three quar- 
ters distant from the end, N, of the magnet. The needle 
was now turned around its center so that its south pole went 
through 90", and approached the north pole, N, of the mag- 
net. The magnet was now removed and the needle tested 
at the magnetometer. As might have been expected it pro- 
duced the same diflection of 61° as it did before the experi- 
ment. The needle was again placed in its old position, the 
magnet brought to the same distance from its center, and the 
needle again rotated before the magnet ; but this time the 
north pole of the needle turned round 90° toward the north 
pole of the demagnetizing magnet. After this ope- 
ration the needle had had its magnetic charge lowered so 
that it now only produced a deflection of 32 5° in the 
magnetometer. A repetition of the 
experiment brought down its magnetic 
charge to 30°. A third experiment 
brought it to 27°, while after the fourth 
experiment its deflection on the mag- 
netometer needle amounted to only 16°. 
Further experiments had no effect in 
reducing the magnetic charge. It should 
have been mentioned above that in all 
these experiments the needle was really 
oscillated around its center before the 
magnet; that is, its south pole was 
always brought before the magnet (this 
tended to magnetize the needle); then 
its north pole was brought before the 
magnet (this tended to demagnetize the 
needle); then the needle's south pole 
was again brought before the magnet, 
and the experiment terminated. Thus 
we see that the magnet first tended to 
magnetize the needle, then to demag- 
netize it, and lastly to magnetize it. 
Notwithstanding that the needle was 
subjected to a magnetizing influence 
from the magnet after its demagnetiza- 
tion it had its magnetism lowered, 
so much less magnetic force being 
required to demagnetize than to magnetize a magnet. 
In the following series of experiments the needle was 
placed as in the preceding experiments, and it was rotated 
through a whole revolution before the pole of the magnet 
instead of through only a half revolution as in the preceding 
experiments. Before an experiment was made on the needle 
it deflected the magnetometer needle 51°. The needle was 
now rotated before the magnet through a whole revolution, 
its south pole approaching first the magnet, then passing it 
and turning over . the circumference of the circle till it had 
made an entire revolution and had come back again to its 
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first position at s, in Fig. 34. After tlie first revolution tlie 
needle was demagnetized so tliat its effect in deflecting the 
magnetometer needle was only 9°, instead of 51°, the deflec- 
tion which it caused before it was rotated before the mag- 
net. The whole of this demagnetization was caused by the 
passage of the north pole of the needle across the N. end 
of the magnet, N. The passage of thes. pole of the needle 
athwart the N. pole of the magnet could have had no other 
effect than to magnetize it. 

A second rotation similar to the above reduced the deflect- 
ing power of the needle on the magnetometer to 5°. A 
third experiment brought it down to 4"; after which no 
further rotation had any effect in reducing the magnetic 
charge of the needle. 

ON THE DEMAGNETIZATION OP WATCHES. 

The reader who has made for himself the magnetic experi- 
ments, which we have so minutely described, or who has 
even read the accounts we have here given of them, will have 
no difiiculty in seeing the reasons for the various operations 
which I will now describe in giving an account of the way 
to take the magnetism out of a watch. 

A watch is formed of a case of gold or silver, and glass in- 
closing brass or nickel plates, between which are a number 
of steel arbors forming the axles and pinions of the brass 
wheels. There is also the spring of steel which uncoils itself 
in the plane of the watch. The older watches have in addi- 
tion a steel chain which uncoils from the fusee on to a brass 
barrel inclosing the mainspring. The hairspring, parts of 
the balance wheel escapement, stem winding apparatus, etc., 
are also of steel. So we see that there is abundance of mate- 
rial for magnetization in a watch. Fortunately, these parts 
are formed of steel, which is only moderately hard, and, 
therefore, as we have already seen, easy to demagnetize. 

Of these various parts some have their lengths at right 
angles to the plane of the watch, like the arbors; others, like 
the main and balance wheel springs and the nickel (nickel 
takes a magnetic charge like steel or iron, only feebler) plates 
inclosing the movements, have their greatest dimension in 
the plane of the watch. The position of these bodies de- 
termines to a great extent the directions of their magnetic 
axes. By magnetic axis we mean an imaginary line joining 
the two poles of a magnet. The arbors will have their mag- 
netic axes in the direction of their lengths, whereas plates 
are most likely to have theirs in the direction of one of their 
diameters. But we have already seen that no matter in what 
direction their magnetic axes are in the watch, all of these 
bodies (thanks to the facts already shown in our experiments) 
may be demagnetized by properly oscillating the watch before 
the pole of t, magnet. How this is to be done I will now show, 
and in order to shorten what might otherwise be a long story, 
I will give an account of the process by describing the ex- 
periments actually made in the course of demagnetizing an 
old Tobias fusee watch, which I saturated with magnetism 
by deliberately placing it on one of the poles of the large 
magnet of my laboratory in the Stevens Institute of Tech- 
nology, and thus purposely obtained a very badly magnetized 
watch 10 practice a cure on. 



We may now regard this watch as a magnet, having the 
form of a disk, and with its north magnetic pole at the hour 
XI. and with its south pole at III. o'clock. 

This being the information given by our magnetometer, we 
are in possession of facts which enable us to take the north 
magnetism out of eleven o'clock and the south magnetism 
out of three o'clock. 

You have already found, by your experimenting, that when 
your bring the north pole of one magnet near the north pole 
of a more powerful magnet, the powerful magnet will take 
the magnetism out of the weaker one because it tends to make 
the north pole of the latter a south pole. Similarly the south 
pole of a powerful magnet will deinagnetize the weaker mag- 
net when the south pole of the latter is brought near the 
south pole of the former. 
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I now demagnetized hour VII. of its 6° of north magnet- 
ism by vibrating this hour opposite the north pole of the 
demagnetizing magnet, and after I had succeeded in this I 
found that no hour on the dial of the watch when presented 
to the magnetometer caused a deflection of even one degree, 
so I considered the watch demagnetized; in which conclu- 
sion I was justified, for the watch has kept as good time and 
with about the same rate as it did before it was magnetized. 

The "accident'' to which I referred in the first of these 
articles happened to a valuable watch made with special care 
by Lange, of Dresden. It was so strongly magnetized that 
rV. o'clock on its dial produced a deflection of 83° south mag- 
netism on the needle of the magnetometer, and VII. o'clock 
a deflection of 40° of north magnetism. This watch I demag- 
netized exactly as has been described, and after its demag- 
netization, though it had lost a half hour in three hours when 
magnetized, it kept a rate even more uniform than before its 
magnetization. Before its magnetization it lost about 
one second per day; after its demagnetization it has gained 
from 3^ to 3^ second per day, and has a very uniform rate, 
indeed, as uniform as one could wish for in a pocket watch 
subjected to daily vibrations on the railway. 




The watch is placed quite close to the magnetometer, and 
with the center of the thickness of the watch about on a level 
with the center of the needle of the magnetometer, and with 
the line, connecting the center of the watch, C, Fig. 35, and 
the center, c, of the needle, at right angles to the magnetic 
meridian; in other words, at right angles to the direction 
which the needle has when no magnetic body is near it. The 
watch is then turned slowly around on its center as an axis, 
and each hour on its dial is in succession brought opposite to 
the center, e, of the magnetic needle of the magnetometer. 

The following were the results of such experiments on our 
magnetized watch. We give them in the form of a table: N. 
and S. indicate the kind of magnetic polarity at each hour, 
and the angles show the effect in angular deflection on bring- 
ing that hour of the dial opposite the center of the magneto- 
meter needle: 

Table I. 

Aug. of Deflection of 
Hour. Magnetometer. Kind of Magnetism. 

XII. 20° N. 

I. 5° N. 

n. 18° S. 

III. 72° S. 

rV. 56° B. 

V. 22° S. 

VI. 5° N. 

VII. 17° N. 

VIII. 16° N. 

IX. 16° N. 

X. 20° N. 

XI. 24° N. 

When the hour III. was brought opposite the magnetometer 
needle the fusee axle and the center of the semicircular steel 
catch of the inner cover of the works were presented to the 
magnetometer. The strong south magnetism of hour III. 
was due to the magnetization of these bodies, which de- 
flected the needle of the magnetometer 72°. The strong 
north magnetic action of hour XI. was due to the magnetized 
mainspring. 



You have also found out by your experiments that when 
a small magnet, made of steel not too hard, is vibrated 
around its center in front of the pole of a powerful magnet, 
the small magnet is demagnetized. These facts show how 
we must proceed in the demagnetization of the watch. 

The hour XI. is of the strongest north magnetism of any 
on the dial; therefore we place this hour opposite the north 
pole of our rat tail file magnet, as shown in Fig. 36. The 
center of the watch, C, is placed so that the prolongation of 
the axes of the magnet (shown by the dotted line, X X) 
passes through it. The watch is now vibrated around an 
axis passing through C and at right angles to X X'. By this 
operation the watch is successively brought into the 
positions, A and B, of Fig. 3S. After several vibrations of 
the watch before the north pole of the magnet, I turned the 
hour III., of strong south polarity, opposite the south pole 
of the magnet, and vibrated the watch as in the previous ex 
perfment. By these vibrations the watch cuts across the 
lines of magnetic force, and, as we have seen, any magnetism 
in it is thus taken out. After these operations performed on 
the honrs XI. and III., the watch was again examined before 
the magnetometer, and the following table shows the effect 
of the vibrations before the magnet: 
Table II. 
An^. of Deflection of 
Hour. Magnetometer Kind of Magnetism. 

XII. 2° N. 

I. 5° N. 

II. 4° . N. 

III. 0° 

IV. 5° S.- 
V. 8° S. 

VI. 2° S. 

VII. 4° N. 

VIII. 4° N. 

IX. 2° N. 

X. 1° N. 

XL 0° 

There is certainly a great difference between the magneto- 
meter deflections of Table I. and these of Table II. It is ob- 
served at once that the hours III. and XL, which were 
respectively of strong south and north magnetism in Table I. , 
are in Table II. marked 0°. This result was not attained, how- 
evcj, at one trial, as might be inferred from our description 
of the experiments, but after each series of vibrations before 
the pole of the demagnetizing magnet the magnetic condi- 
tion of hours III. and XL was tested. Sometimes their mag 
netism almost disappeared. Then we found it had changed, or 
rather inverted, so that hour III. had north instead of south 
polarity, and hour XL had south instead of north magnetism. 
When this happened we had to present hour III. before the 
north pole of the magnet, the hour XI. before the south 
pole. After repeated trials I succeeded in demagnetizing 
hours III. and XL so that they produced no action what- 
ever, or 0°, on the needle of the magnetometer. 

I now again brought the watch before the magnet and 
vibrated its V. o'clock before the south pole till this south 
magnetism had disappeared; in other words, produced no 
deflection whatever on the needle of the magnetometer. I 
then made an examination of the magnetism of the watch 
before the magnetometer, with the following results: 
Table III. 
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Ti&wr Pencil as a Substitute for Ink. 

We do not refer here to the aniline pencils which have 
been in use for some time, but to a- quite different pencil 
which gives a very black writing, capable of being repro- 
duced by the copying machine, and which does not fade on 
exposure to light. The mass for these pencils is prepared as 
follows: 10 pounds of the best logwood are repeatedly boiled 
in 10 gallons of water, straining each time. The liquid is 
then evaporated down till it weighs 100 pounds, and is then 
allowed to boil in a pan of stoneware or enamel. To the 
boiling liquid nitrate of oxide of chrome is added in small 
quantities, until the bronze-colored precipitateformedatfirst 
is redissolved with a deep blue coloration. This solution is 
then evaporated in the water bath down to a sirup, with 
which is mixed well kneaded clay in the proportion of 1 part 
of clay to 33^ of extract. A little gum tragacanth is also 
added to obtain a proper consistence. 

It is absolutely necessary to use the salt of chrome in the 
right proportion. An excess of this salt gives a disagreeable 
appearance to the writing, while if too little is used the black 
matter is not sufiiciently soluble. 

The other salts of chrome cannot be used in this prepara- 
tion, as they would crystallize, and the writing would scale 
off as it dried. 

The nitrate of oxide of chrome is prepared by precipitat- 
ing a hot solution of chrome alum with a suitable quantity 
of carbonate of soda. The precipitate is washed till the fil- 
trate is free from sulphuric acid. The precipitate thus ob- 
tained is dissolved in pure nitric acid, so as to leave a little 
still undissolved. Hence the solution contains no free acid, 
which would give the ink a dirty red color. Oxalic acid and 
caustic alkalies do not attack the writing. Dilute nitric acid 
reddens, but does not obliterate the characters. — Mbniteur 

Scientifique. 

^ l it » 

Honr to BemoTO Nitrate of Silver Stains flrom 

Clotblng. 

In the manipulation of the nitrate of silver bath solutions 
in photography the operator frequently receives stains of 
the salt upon his clothing, which are not very attractive in 
appearance. The question of their removal has been a puz- 
zle to many. Nitrate of silver, it will be remembered, is the 
base of most of the so-called indelible inks used for marking 
linen in almost every household. Stains or marks of any 
kind made with the above silver solution or bath solution 
may be promptly removed from clothing by simply wetting 
the stain or mark with a solution of bichromate of mercury. 
The chemical result is the change of the black-looking nitrate 
of silver into chromate of silver, which is white or invisible 
on the cloth. Bichromate of mercury can be had at the 
drug stores. It is slightly soluble in water, is a rank poison, 
and we would not advise anybody to keep it about one's ' 
house. 

Cbeap TVheat. 

A late number of the Walla Walla (Washington Territo- 
ry) Walehman says: 

The question is frequently asked. What does it cost to 
raise wheat in the great valley of Walla Walla? After a 
careful inquiry, we adduce the following answer: It costs 
about |1 90 per acre to plow, sow, and seed; |1 25 to cut 
and head, and about seven cents per bushel to thrash and 
sack it. This includes wages, board, and hired help, and 
horse feed. A header usually works up from fifteen to 
twenty acres, and thrashes, witli good machinery, clean up 
from 2,000 to 3,000 bushels per day. Harvest hands receive 
from |2 to $3 per day and board. The yield this year is 
larger and heavier than usual, and ranges all the way from 
twenty -Ave to sixty bushels to the acre. Wheat, according 
to the above figures, can be raised and sacked for twenty- 
four cents a bushel, ^nd is worth to-day fifty cents, which 
shows conclusively tliat our farmers have a perfect little 
bonanza. 

»* ■* < • ) •i 

The Dominion Bzhlbltion. 

The first Dominion Exhibition was formally opened by 
the Governor General at Ottawa, Canada, Sept. 23, with a 
large attendance and upward of 10,000 exhibitors. Among 
the prominent visitors were the Governors of Maine, Ohio 
and Vennont, with their respective staffs. 
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Toadstool Poisoning. 

Along with the cool, refreshing weather and the occa- 
sional cold rains of autumn, come the great mass of toad- 
stools and mushrooms — poisonous and edible, and .of all 
shapes, sizes, textures, colors, odors, and flavors. In every 
wood, meadow, or pasture where there is sufficient moisture 
and decaying vegetable substance they are sure to be met 
with. As autumn is pre-eminently the season of toadstools, 
so is it also the season in which oftenest occur fatal acci- 
dents through eating poisonous species; and doubtless the 
papers will soon be called on to chronicle, as usual at this 
time of the year, a few more cases lilce that which occurred 
but a few weeks ago in the family of Mr. Frederick Sussik, 
of Linden, N. J., and in which two children lost their lives 
and three other members of the family were made danger- 
ously sick, by partaking of certain toadstools that had been 
mistaken for the common edible mushrooms (Agaricus cam- 
pestris). The Rev. Washington Rodman, who called on the 
family a few days after the sad occurrence, collected some 
toadstools, which were identified by Mrs. Sussik and a lady 
friend as the species that were eaten by the victims of the 
accident. Through the kindness of Mr. Rodman, we have 
been able to examine the specimens, and find them to be the 
quite common Agarictis vaginatus, Bull. There seems to be 
considerable doubt among different authorities as to the 
qualities of this species of toadstool. Fries regards it as 
suspicious, Vittadini and others say that it is esculent, and 
Berkeley states that according to some accounts it is poison- 
ous, but that it is eaten in Russia. Still, the fact of its be- 
ing eaten in Russia would not go far to prove that it was in- 
nocuous, for the Russian peasants, like the Patagonian sav- 
ages, eat fungi that are regarded as absolutely poisonous by 
other peoples. 

In the two words — " mushrooms and toadstools " — is em- 
braced the whole of the knowledge possessed by the people 
at large regarding the immense fungus tribe of our country. 
Taking, as an example, the mushroom type of a fungus, we 
have in the United States upward of a thousand distinct 
species, all possessing a general similitude of form; very 
many of these are edible, and superior in flavor to the com- 
mon mushroom; others, while not poisonous, are undesir- 
able on account of toughness, bad flavor, or want of flavor; 
and a large number are dangerous on account of their ex- 
ceedingly poisonous nature. The fact of the general simi- 
larity of form possessed by these plants has caused many to 
look upon them as mere fortuitous productions — difiicult or 
impossible to distinguish as permanent species; but when 
once the literature of the subject has been obtained, and the 
study of these organisms entered upon in earnest, the student 
will soon perceive that the species, as a rule, are marked 
with great distinctness and immutability, rendering them as 
easily recognizable as those of flowering plants. In view of 
the fact that we have such a large number of edible species, 
in addition to the common mushroom, it may be pertinent to 
inquire whether there is any sure way of distinguishing them 
from the poisonous kinds. We may answer that there is no 
royal road to such a knowledge; there is one way, and only 
one way, by which . edible fungi can be discriminated from 
noxious ones with absolute certainty, and that is by acquir- 
ing a knowledge of the individual species, either by the 
study of books, or under the guidance of an experienced 
fungologist. One might as well lay down a code of rules 
for the discrimination of wholesome from poisonous fruits 
and vegetables, as for fungi. Indeed, people do occasionally 
mistake aconite and poke roots for horseradish, or fool's 
parsley for parsley proper; but we have no general rules 
drawn up to meet such cases. In many books — cookery 
manuals, popular science works, encyclopedias, etc. — cer- 
tain general rules are given for ascertaining whether a fun- 
gus may be eaten with impunity or not; they are so exqui 
sitely absurd, however, that botanists simply smile and never 
think of refuting them. Perhaps one of the most important 
of these rules is that esculent species never change color 
when cut or bruised. But the meadow mushroom {Agariciis 
anemis) turns yellow when broken; the red-fleshed mush- 
room (A. rubescens), when bruised or broken, becomes sienna- 
red, the orange milk mushroom (Lactariua ddiciosus) turns 
from bright orange to dirty green when cut or broken; and 
these are among our common and justly esteemed edible 
species. Another rule is that such toadstools as deliquesce, 
or speedily run into a dark watery fluid, should be avoided. 
This at once shuts out two of our commonest, and, to our 
mind, most delicious species — the maned coprinus (Coprinus 
comatus) and inky coprinus (C aframentarius), the former 
of which we have gathered in great abundance on the Bat- 
tery and in Central Park. Still another rule very commonly 
relied on is that if a fungus be pleasant to the taste, and its 
odor not offensive, it may be safely eaten. But this is not 
only a fallacious but an exceedingly dangerous guide. It is 
very true that some acrid fungi are irritant poisons; yet one 
of our best edible species (as its specific name implies), Lac- 
tarius ddiciosus, when eaten raw, causes a very unpleasant 
tingling of the mouth and tongue; and the same sharp taste 
also characterizes several other excellent fungi. It is farmore 
important to remember the fact that a toadstool may have a 
pleasant odor and taste, or in fact be nearly destitute of 
either, and yet be most virulently poisonous. The fly agaric 
{Agaricus musearim) has no acridity, and indeed, to our own 
taste (for we once had the temerity to chew a little of it to 
ascertain the fact), it is perfectly insipid, yet its extremely 
poisonous properties have been known for centuries. It 
should be known that toadstools may be irritant, narcotic, 
or narcotoirritant poisons, and that while it is possible to 



recognize an irritant by the taste, a narcotic may be nearly 
tasteless. Finally, to refer to one more canon, which has 
been repeated time after time in all kinds of books, the fal- 
lacy of the possibility of distinguishing an edible from a 
poisonous fungus by the use of tin or silver spoons has been 
so often exposed, that it-is hardly necessary to do more than 
remark that any one who relies on such a test merely runs 
the risk of furnishing a subject or subjects for the coroner. 
The ultimate composition of toadstools has been pretty well 
ascertained, but our knowledge of the proximate constitu- 
ents is as yet quite meager, being confined to comparatively 
few species. From the fact that each poisonous fungus does 
not produce its own special symptoms, but that all the dif- 
ferences observed can be reduced to varieties in the degrees 
of action on different systems of the animal organism, it is 
possible that the same poisonous principle, modified by other 
noxious principles coexisting and varying in different species, 
pervades each and all. This active principle was separated 
in 1806 by Letellier, and named by him Amanitine. More 
extended researches were made in 1869 by Profs. Schmiede 
berg and Koppe, of Strasbourg, and in their memoir they 
have called the same substance Muscarine, from the specific 
name of the fungus upon which they experimented — Agari- 
cus muscaritis. This principle, which is regarded as an 
alkaloid, is obtained as a tasteless, amorphous black mass, 
the physiological action of which has been well ascertained. 
Its chemical properties, however, are not so perfectly 
known. In addition to this, these plants contain a number 
of acids, some of them peculiar to fungi, and perhaps hav 
ing irritant properties, such as polyporie, fungic, and boletic 
acids; and this we might expect from the very nature of 
these organisms. We know that flavoring plants absorb 
carbonic acid and exhale oxygen during the day and reverse 
the process at night; and we know further that the leaves of 
certain plants which are bitter become acid at night through 
the oxidation of the products formed in them during the 
day. Inasmuch as toadstools, like animals, absorb oxygen 
continuously, and exhale carbonic acid, it is reasonable to 
suppose that acidity would be a predominating character- 
istic. Indeed we find this to be the case. The poisonous 
properties of fungi, like the properties of flavoring plants, 
such as the opium poppy, tobacco, hemp, etc., vary with 
climate, and probably also with the season; and for this rea- 
son, perhaps, the common edible mushroom, which is 
esteemed a safe and delicious article of food in most coun- 
tries, becomes noxious in Italy, and its sale forbidden by 
law. Some persons are liable to be affected even by those 
species which are usually regarded as innocent; such in- 
stances may be considered as due to personal idiosyncrasies. 
As above stated, the poisonous principle (muscarine) seems 
to be the same, or nearly the same, in all noxious species of 
toadstools, inasmuch as a close study of numerous cases has 
shown that they all have a similarity of action. They all 
act more or less on the intestinal canal and heart, and ap- 
parently also on the brain. The usual symptoms are uneasi- 
ness in the stomach, vomiting, purging, and a feeling of 
constriction in the neck, want of breath, giddiness, fainting, 
prostration, and stupor. Sometimes the intestinal symptoms 
are most prominent, sometimes the cerebral ones. Often 
an affection of the salivary glands is a prominent' symptom. 
The most extraordinary action of muscarine is on the heart. 
One curious point about nearly all cases of poisoning of this 
kind is the very small quantity of the fungus which is so 
deleterious. Happily, through the investigations of Prevost 
of Switzerland, Brunton of England, and Schiff of Italy, 
we now know the proper antidote to the poison, and the 
fact should be known (although it does not seem to be) by 
every physician living in the smaller cities and villages, just 
where cases of poisoning by these plants generally occur. 
The symptoms above enumerated being opposite to those 
produced by belladonna, datura, and other solanaceous 
plants, the experimenters just mentioned were led to inves- 
tigate the capabilities of these to act as antidotes to poison- 
ous fungi, and with successful results. Dr. Brunton recom- 
mends {British Medical Journal, Nov. 14, 1874, p. 617) in 
cases of poisoning by toadstools, that the stomach be emptied 
by proper emetics, and then atropia injected subcutaneously. 
But the antidote may also be given by moiith in the form of 
tincture of belladonna or solution of atropia {Liquor atropim, 
Ph.B.). The dose for subcutaneous injection should be 
about -j-Jtj- of a grain, or about one minim of solution of 
atropia, repeated if necessary until the dyspnoea is relieved. 
Professor Schiff, pursuing the same line of investigation 
still more recently, indorses the treatment proposed by Dr. 
Brunton, and further recommends the use of stramonium in 
substances or as an alcoholic extract, or of its alkaloid 
daturia. Still more recently Dr. Ringer {Lancet, March 3, 
1878) has shown that another solanaceous plant, the Duboisia 
myoporoides, of Australia, is also a perfect antidote to the 
poisonous principle of toadstools, but the belladonna treat 
ment, proposed above by Dr. Brunton, will perhaps prove 
the handiest for our own physicians. 

Prom the facts stated in the former part of this article, it 
will seem that the gathering of toadstools for food purposes 
cannot be safely recommended to the inexperienced in such 
matters. It is to be regretted that nature has placed so 
many stumbling blocks in the way of a popular acquisition 
of a knowledge of these cryptogams ; for the edible species, 
of which we have a large number in this country, would 
prove wholesome aud pleasant articles of food, their great 
value in this respect being due to the fact that they have an 
astonishing resemblance to animal food. Of all vegetable 
productions they are the most azotized — that is, animalized 



— in their structure. Chemistry demonstrates that they 
yield the several component elements of which animal struc- 
tures are made up; and many of them, in addition to sugar, 
gum, resin, the peculiar acids above mentioned, and a 
variety of salts, furnish considerable quantities of albumen, 
adipocere, and osmazome, the principle which communi- 
cates its peculiar flavor to meat gravy. Notwithstanding 
this, it is better that the would-be mycophagist should con- 
fine his gastronomic proclivities to the ordinary articles of 
food in common use, than to run the risk of committing 
fdo de se by partaking of fungi that have not been selected 
for him by experienced hands. Better, in fact, to adopt the 
wise precautions of a certain young lady, who remarked 
that she " never partook of these dainties till she had seen 
the effect they produced on somebody else." 

Since the foregoing lines were written, another fatal case 
of toadstool poisoning has occurred, the victim in this case 
being a student at Stamford, Conn. We have long been de- 
sirous of knowing with what toadstool or toadstools people 
are constantly killing themselves in this country, and we 
Would feel obliged if physicians who have cases of poison- 
ing of this kind under their care, would send us for identifi- 
cation specimens of the fungi which were the cause of the 
accident. 



A T^ew Pipe Line. 

The Parker Daily published the following: For some time 
past surveys have been in progess along the line of the New 
Jersey Central Railroad, but the object has been kept a secret. 
A theory has been advanced, and it appears to be very plausi- 
ble, to the effect that they are preliminary to the continua- 
tion of the great oil pipe line to the seaboard. This line, 
recently put in operation to Williamsport, has proved a great 
success, and it seems but natural that there should be a desire 
I to carry it directly to the market. It is stated, in connection, 
that the railroad company has offered the Singer Sewing 
Machine Company $1,000,000 for their property at Elizabeth- 
port, as an inducement for that company to remove to Plain- 
field. If the transfer is made the sewing machine works will 
be converted into an oil refinery. This movement is prob- 
ably for the purpose of breaking down the Pennsylvania Rail 
road Company should the latter succeed in getting the right 
of way for their road from Point of Rocks to Claremont, the 
preparations of which are being carried on vigorously. The 
Central Railroad and the Standard Oil Company make a very 
strong combination, and the fight will be waged bitterly on 

both sides. 

i* < • > »• ■ 

Iiarge Crank Staatts. 

At the late meeting of the Institution of Mechanical En- 
gineers, at Glasgow, a paper was read " On the Forging of 
Crank Shafts," by Mr. W. L. E. McLean, of the Lancefleld 
Forge. The author gave an interesting account, well illus- 
trated by diagrams, of the methods of forging large crank 
shafts generally in use, and especially of the building-up 
system, which had for many years been adopted at the 
Lancefield Forge, an establishment which, as is well known, 
has a high reputation for this class of work. 

In the discussion that followed, Mr. Jamieson believed 
that at no very distant day the Atlantic steamship service 
would be such that it would be possible to leave Great Bri- 
tain early in the week and arrive at New York at the end of 
it; but this of course would necessitate the employment of 
larger vessels and more powerful engines. He had had con- 
siderable experience in the building up of large shafts in 
several pieces, and the firm with which he had lately been 
connected (Messrs. J. Elder & Co.) had constructed in this 
way a shaft weighing 56 tons, this being a three-throw shaft 
and built up of fifteen pieces. Within the next ten years, 
shafts weighing 100 tons would, he considered, probably be 
required, and he believed that the proper way to construct 
such shafts was to build them up, a shaft so built up involv- 
ing much less loss of time for repairs or renewal, in the 
event of failure, than would be the case with the old shafts. 



Spontaneous Combustion of Stuffed Silks. 

According to the Fdrber Zeitung the authorities at Vienna, 
in consequence of the frequent cases of spontaneous com- 
bustion, have decreed special arrangements for the pack- 
ing and transport of weighted silks. [We should strongly 
advise railway companies and other public carriers to place 
such silks in the class of dangerous goods, to be carried 
only at extra freight and under special arrangements. Fire 
insurance companies should also be aware of the special 
risk run when such goods are stored up in shops and ware- 
houses.] — Ohemieal Beview. 



A Saw Accident. 

A singular accident and narrow escape is reported from 
Bay City, Mich. It is stated that while a Mr. Farmer was 
standing in front of a six foot revolving circular saw, at Brad- 
ley's mill, one of the teeth of the saw flew out and struck 
Mr. Farmer in the breast. He escaped with his life only 
because the tooth happened to strike and embed itself in his 
gold watch, which was of course sadly damaged. The best 
way is to keep clear of circular saws, especially those having 

inserted teeth. '.'' 

< < » I » • 

A Prb-histobic Clambake. — In excavating for the Jack- 
sonville (Fla.)water works, recently, there was found, twenty- 
eight feet below the surface, an ancient clambake. In a 
bed about six feet by four in area, the clam and oyster shells, 
many with gaping mouths, were arranged as for a modern 
clambake, intermixed with hardened sand, charcoal, and 
fragments of decayed wood. 



© 1879 SCIENTIFIC AMERICAN, INC 



230 



^tmixtk ^mtmm. 



[October ii, 1879. 



A NEW DBAO SAWING MACHINE. 

The accompanying engraving represents an improved drag 
sawing machine, the invention of Mr. William W. Giles, of 
Chicago, 111. The first machine devised by this inventor on 
the same general principle was the subject of an application 
for a patent in 1863. We are informed that the recently 
patented improvements have rendered the machine a marked 
success. It is so clearly 
shown in the engraving that 
but little explanation will be 
required. 

The main frame of the 
machine is about eight feet 
long, and the front end rests 
upon the log being sawed. 
A wedge is fastened with a 
hinge to the main frame, and 
when the log pinches the saw 
the wedge is turned over and 
driven into the saw kerf. 
The seat upon which the 
operator sits is capable of 
sufficient motion to allow the 
machinery to work. The 
operator, by pressure of the 
feet upon the treadles, E, 
throws the saw forward ; this 
movement is also supple- 
mented by pulling the main 
lever, D, with the hands. By 
this means the saw is pro 
pelled with great force, as 
the most of the weight of 
the body and the strength of 
the arms are employed in 
doing the work. When the 
operator pushes the lever, D, 
before him, he transfers his 
weight from the treadles to 
the seat, and the latter will 
be pressed down; in fact, the 
operator may put more than 

his weight upon the seat in this way, and when the power is 
applied thus the saw is drawn backward. In using 
this machine the weight of the operator and the muscles of 
his arms and legs are all brought into action. The saw has 
a three-foot stroke, and is capable of doing considerable exe- 
cution. 

The manufacture of this machine is conducted at 741 
W. Lake street, and the office 
is at room 30, No. 149 Clark 
street, Chicago, 111. 

A NEW FIBE ESCAPE. 

The fire escape ladder 
shown in the accompanying 
engraving is the invention of 
Mr. Joseph R. Winters, of 
Chambersbuig, Pa. It is 
designed to be used both as a 
fire escape and a support for 
fire hose. 

The main frame is mounted 
upon wheels and supports 
two screws, E, and the lazy- 
tongs, B. The screws, E, are 
provided with miter wheels, 
which are driven by miter 
wheels on a shaft at the end 
of the main frame. On the 
ends of this shaft there are 
fly wheels, G, provided with 
cranks set diametrically oppo, 
site each other. A bar pivot- 
ed to two of the lower levers 
of the lazytongs carries nuts 
which travel on the screws, 
E, as they are turned by the 
mechanism already described. 
The other pair of the lower 
levers of the lazytongs rests 
upon a support that is adjust- 
able vertically by two screws 
which are turned by the gear- 
ing seen below the main 
frame. This adjustment alters 
the level of the base of the 
ladder, and consequently 
varies its inclination. 

Hose, C, suitable for fire 
purposes, extends from the 
fixed pipe, H, to the top of 
the ladder, and is provided 
with nozzles. One of the 
upper pairs of arms is longer 
than the other, and reaches 
over to receive the pulley 
that supports the rope from 
the windlass, A. This rope 
carries a box or basket, D, 
used for lowering goods or 
persons. 

The truck carrying the 



lazytongs is provided with spring-bearing pieces, F, which 
check the downward motion of the ladder and assist in 
starting it upward. 

This fire escape, as will be seen, is capable of being raised 
to any height within the limits of the capacity of the ma- 
chine, and it may be inclined at different angles to bring it 
into position for use under varying conditions. 




GILES' DBAG SAWING MACHINE. 

The windlass and the basket, D, afiEord a means of escape 
for invalids and children, and the ladder itself affords 
ample means of escape to such as are able-bodied, while 
at the same time it is convenient and efficient as a fireman's 
ladder. This invention is patented in this country and in 
Europe. The New York office is in the Coal and Iron 
Exchange Building. 



Fid 




WINTERS' PIRE ESCAPE LASBEB. 



MISCELLANEOUS INYENTIONS, 

An improved fountain brush has been patented by Mr. 
Martin J. Sunderlin, of Watkins, N. Y. This apparatus is 
designed for washing and cleansing horses, mules, and cat- 
tle, and articles such as wagons, carriages, etc., and also for 
washing and shampooing the human head and body. The 
invention consists in a brush having combined with it a 

sponge, and having a water 
distributing chamber, a flexi- 

ble tube for supplying water, 

and a stopcock for control- 
ling the supply, these parts 
being arranged so that the 
water is conducted to the dis- 
tributing chamber in the 
brush, and passes to the 
sponge, from whence it passes 
in a uniform and continuous 
supply to the object to be 
cleansed. 

Mr. Benjamin F. Fuch.s, of 
Tiger Mill, Texas, has in" 
vented an improved washing 
machine having several novel 
features which cannot be 
described without an engrav- 
ing. 

Mr. Benjamin B. Blewett, 
of New York city, has in- 
vented an improved picket 
stake for picketing or tether- 
ing horses and cattle. It can 
be readily entered into the 
ground or removed there- 
from without requiring the 
use. of a mallet or other im- 
plement to drive it. It con- 
sists in a picket stake having 
the pin that enters the ground 
made as a blade, semicircular 
in cross section, and tapering 
lengthwise, and fitted at the 
base with a plate for driving the blade by pressure of the 
operator's foot, and the handle for holding the stake while 
it is being driven. The rope is attached to the handle, and 
the handle fitted to revolve to prevent winding. 

An improvement in oil press plates has been patented by 
Mr George W. Campbell, of West New Brighton, N. Y. 
The object of this invention is to prevent the rapid destruc- 
tion of the bag or wrapper 
that contains the ground seed 
while being pressed, and to 
avoid the use of the ordinary 
mats, so as to lessen the ex- 
pense. The invention con- 
sists in providing the ordina- 
ry corrugated oil press plates 
with projections and indenta 
tions or short grooves. 

An improvement in bridge 
walls for furnaces has been 
patented by Mr. John Mailer, 
of Pacheco, Cal. The inven- 
tor places a movable bridge 
wall in a boiler furnace to 
contract the area of outlet 
from the fire surface to the 
boiler flues 

Mr Henry Morrison, of 
Pittsburg, Pa., has patented 
an improved device for hold- 
ing ribbon-gold while teeth 
are being filled, to facilitate 
the operation, lessen the time 
required, the labor of the 
operator, and the exhaustion 
of the patient. It consists in 
one or more spools mounted 
upon rods, connected togetb 
er by ball-and-socket jointsg 
and provided with a clamp 
for holding the device in 
position in the mouth. 

Mrs. Henry Dormitz'er, of 
New York city, has recently 
patented improvements on 
the window cleaning chair 
for which letters patent Nos. 
300,441, 306,935, and 306,936 
were granted to the same in- 
ventor, February 19 and Aug. 
13, 1878. The object of the 
present invention is to sim- 
plify the adjustment of the 
chair and to make it more 
reliable and complete. This 
device, although very simple, 
cannot be described without 
engravings. 

Mr. Benjamin N. Shelley, 
of Anderson, Ind., has in- 
vented a combined imple- 
ment for domestic and othfir 
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purposes, which presents in a single device and compact 
form, the functions of a hammer, screw driver, corlsscrew, 
can opener, ice pick; glass cutter an& brealier, stove lifter, 
tack drawer, saw set, knife sharpener, wrench, steak tender- 
er, and putty knife. 

■ ^ * t t m 

NE'W CALCTTLATIITG ATTACHHENI FOK WEIGHING 

SCALES. 
The improved attachment for weighing scales shown in 
the accompanying engraving was recently patented by 
Henry H. Ham, Jr., of Portsmouth, N. H. The object of 
the invention IS to ihdicate the price of any number of 
pounds or ounces of the article being weighed. 

The scales are of the usual construction, and to the base 
is attached a cylindrical case, slotted along the top, and con- 
taining a cylinder upon which are placed a number of rows 
of figures arranged in arithmetical pro- 
gression, each row representing the price 
per pound or ounce of some particular 
article. The numbered cylinder may con- 
tain any desired number of rows of figures, 
and the row representing any particular 
class of goods may be brought opposite 
the slot in the casing. 

The sliding weight on the scale beam is 
provided with an index which points to 
one of the numbers on the cylindrical 
scale. This number represents the price 
of the total quantity o£ the substance on 
the scale. It will be seen that this de- 
vice avoids all calculating and insures 
accuracy. 

•-♦-• —^ — 

Carica Papaya. 
Not long since notice was taken in this 
paper of the strong digestive power of the 
juice of the pawpaw, Carica papaya, 
used in Brazil for giving tenderness to 
fresh meat. Dr. Bouchut, of Paris, has 
been experimenting with this remarkable 
vegetable product, and finds that it dis- 
solves the false membranes which form 
in the throat of patients suffering from 
croup. It is also found to kill and dis- 
solve intestinal worms. It would appear 
to have no injurious action upon the living mucous mem- 
brane. The pawpaw thrives in all tropical countries. 

^ ^»\ m '■ 

THE OTOCYON. 
This animal is found in South Africa and in parts of East 
Africa, generally upon the bushy highlands near the rivers. 
It is about three feet in length from the tip of the nose to the 
end of the tail, the tail being about one-third of the entire 
length. The ears are enormous, entirely disproportionate to 
the rest of the animal. The eyes are sharp, the nose pointed, 
the legs are of good length. It sleeps during the day and 
goes out for its prey in the night. It lives on small animals 
and upon grasshoppers. The natives hunt it down for its 
fur and even eat its flesh, although it has a very offensive 
taste. 



tea, which has not been sufficiently studied, and must be still 
classed as unexplained. — Lancet. 



BECENT AGBICULTUBAL INVENTIONS. 

An open-work partition for cattle stalls, formed of bars 
crossing each other diagonally, has been patented by Mr. 
Joseph B. Greenhut, of Chicago, 111. By means of these par- 
titions the cattle are kept in their places without chaining 
or tying, and yet ventilation is not perceptibly obstructed, 
nor is admission of light from the ends of the stable materi- 
ally hindered. The expense of constructing the partitions is 
also small as compared with the usual close or tight board 
partitions. 

An improvement in plows has been patented by Mr. Fer- 
nando Gautier, of West Pasc^goula, Miss. The invention 
consists in combining with the plow an oscillating knife op- 



land. It consists in a harrow frame formed of a rod bent in 
its middle to form a loop or bail, and having its arms parallel 
and connected by cross rods, and supporting tubes which 
carry harrow knives of peculiar form. 



■ I ■ I ■ 




A Horse Crazed vrlth Tea. 

Lord William Beresford, in addition to his distinction as a 
gallant and chivalrous soldier, will 
he distinguished in history as the 
owner of a horse which was poisoned 
by tea. The Veterinary Journal 
reports the "case," and character- 
izes it as " unparalleled in the annals 
of veterinary or even human toxi- 
cology." A staff cook having left 
some pounds of tea in a sack, a 
Kaffir groom filled it with corn, 
and serving out the contents to a 
troop of horses, gave Lord William 
Beresford's charger the bulk of the 
tea, which was eaten greedily, and 
produced the most startling results. 
The animal- plunged and kicked, 
and ran backwards, at intervals gal- 
loping madly around, finally falling 
into a donga, where it lay dashing 
its head on the rocks, and was 
dispatched by an assegai thrust 
through the heart. The posi-mortem 
appearances indicated extreme cere- 
bral congestion. The occurrence 
as an accident is probably unique. 
The phenomena exhibited were, 
however, characteristic of the action 
of caffeine — namely, cerebral excite- 
ment, with partial loss of sensibili- 
ty, convulsions, and death. The 
sensory nerves are paralyzed with- 
out any corresponding paralysis of 
the motor nerves, so that the mus- 
cular action, which proceeds from 
ideation and volition, remains un- 
affected. The reversal of limb movements, which produce 
running backwards in quadrupeds, is a common symptom of 
brain disturbance, frequently witnessed, for example, in the 
case of puppies with unclosed crania. The case is one of 
great jntgrest, aiid may help to throw light on the action of 



CAICULATING ATTACHMENT FOR WEIGHING SCALES, 



crated by means of an eccentric. The advantage of an' oscil- 
lating knife over a rotary one is, that when plowing very 
deep or turning under coarse material it is not so liable to 
come into contact with the ground. 

An improved machine or apparatus to be mounted on a 
plow beam for sowing and distributing seeds and fertilizers 
has been patented by Mr. William G. Humphreys, of Pendle- 
ton, S. C. Any two kinds of seeds, such as corn and beans 
or pease, which are often sown together, can with this ma- 
chine be sown at the same time. Corn and guano, cotton 
seed and mineral phosphate, or any seed and fertilizer can 
be.sown with accuracy at one and the same time, or in quick 
alternation, by this apparatus, the plowshare marking the 
farrow in advance of the sowing. 

An improvement in harvesters has been patented by Mr. 
Alonzo N. Wilson, of Coon Rapids, Iowa. This is an im- 
provement in harvesters whose platforms are made vertically 
adjustable at each end ihdependently of the trucks to which 







THE OT:0CY0I[.—{Otocyon Gaffer.) 

they are hinged. It consists in ■ a peculiar arrangement of 
parts for raising and lowering the platform without chang- 
ing its horizontal angle. 
Mr. Samuel L. Waters, of Genoa, 111., has patented an im- 



NAT1TBAL HISTOBY NOTES. 

Belatiom of Flowers and Insects. — For some years past— ^ 
since the publication of Darwin's researches — we have been 
accustomed to look on the forms, colors, perfumes, and nec- 
tar-like secretions Of flowers as so many adaptations and 
contrivances to seciire the visits of insects, and the conse- 
queiit fertilization of the flower. Recently, however, an 
observer has been found who is bold enough to challenge 
these Opinions of Darwin, Delpino, Mueller, Lubbock, and 
others. M. Gaston Bonnier, after having observed during 
the last seven years some 800 plants in 
various parts of Europe, comes to the fol- 
lowing conclusions, the details upon 
which he founds them being given in 
recent numbers of the Annates des Sciences 
Naturdles and of the Bulletin of the Bota- 
nical Society of France: 

" 1. The development of colors in flow- 
ers has no relation to the development of 
nectar. In closely allied species of the 
same genus, the most conspicuous flowers 
are not those which are most visited by 
insects. 

" 3. In dioecious flowers provided with 
nectar the insects do not visit first the 
male and afterwards the female flower. 

" 6. Bees become accustomed to colors, 
but as much so to those which are incon- 
spicuous as to those which are brilliant. 
For the same weight of honey a green sur- 
face is as freely visited as a green surface 
with a background of red. 

" 4. The development of spots and 
stripes on the corolla has no relation to 
the production of nectar." 

M. Bonnier, who has studied the anato- 
my and disposition of the nectar-secreting 
organs in a great number of plants, points 
out that these accumulations of saccha- 
rine material occur usually in parts of the plant where deve- 
lopment is going on actively, as in young leaves or young 
ovaries. When the emission of liquid ceases, the saccha- 
rine matters contained in the nectaries return into the 
plant, and are probably used up by the neighboring parts in 
the course of this development. In fact, the nectaries, 
whether floral or extra-floral, whether they excrete liquid or 
not, act as reservoirs of nutriment which is in direct rela- 
tion to the life of the plant. 

Vegetable " Commensalism." — I wonder, says Mr. J. E. 
Taylor, whether botanists will ultimately discover that cer- 
tain plants are " commensal," as well as certain animals, 
such as Prof. Van Beneden has told us about in his " Ani- 
mal Messmates." For several years past, I have been. par- 
ticularly struck by the occurrence in the eastern counties (of 
England) of the yellow wort (Chlora perfoliata) so constantly 
in company with the bee orchis {Ophrys apifera), that when 
I have found one plant I have almost instinctively looked 
for the other. Has this association 
been noted elsewhere? It seems pos- 
sible to imagine that flowers gener- 
ally obscure should reap some ad- 
vantage by growing in the neigh- 
borhood of more attractive kinds 
(although the bright yellow wort 
hardly needs to associate with the 
bee orchis on that account), just as 
you see little confectioners' booths 
springing up by the side of the itine- 
rant circus, in order to profit by the 
greater attraction of the noisy ex- 
liibition. Again, I conceive it pos- 
sible that other flowers may be ad- 
vantaged in quite a different way, 
by growing in company with plants 
possessing some poisonous, stinging, 
or other defensive property. Thus, 
it is noticeable how certain kinds of 
umbelliferous flowers are always 
found growing in the midst of dense 
patches of nettles, or amid the 
thorny brambles and hedge rows. 
Have any of our botanical readers 
noticed anything approaching such 
" commensalism " as here suggest- 
ed? 

Multiplication of Weeds. — It has 

been found, says the American 

Agriculturist, by careful and patient 

counting of the number of perfect 

seeds produced in a number of 

seed pods, and then counting the 

number of mature pods, that on a 

plant of purslane (Portxdaca oleraeea) there will be 

This will furnish a seed for every 

Suppose each of these 

the single 



single 

1,000,000 seeds matured 

square foot of ground on 33 acres. 

plants of the second generation does as well as 



proved barrow for loosening, pulverizing, and smoothing parent, we will have the enormous sum of 1,000,000,000,000, 
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as the seeds of the second generation from a single plant, or 
a seed for every, square foot of 23,000,000 acres. 

Beeent Besearches on Pollen. — All the more recent manuals 
of botany assert that the two groups of flowering plants — 
the gymnosperms , and angiosperms — are differentiated, the 
one from the other, by certain striking peculiarities relating 
to their reproductive systems. One of these is that in the 
former the pollen grains are multicellular, a nice, and it 
ought to be an easily ascertained distinction, but one that 
turns out on investigation not at all true ; for Fredr. Elfring, 
of Helsiugfors, working under the eye of Strasburger, and 
in his physiological laboratory at Jena, has lately proved 
that the pollen cell of wind-fertilized or self -fertilized angi- 
osperms is also compound, or, in other words, that each 
pollen grain becomes divided into two cells, the one of which 
plays the part of a vegetative cell merely, and the other 
takes upon itself the growth and functions of the pollen tube. 
There is thus, as it were, athallus formed, one cell of which 
performs the function of an antheroidal or small cell. All 
this has long been known to bethe casein the gymnosperms, 
of which our cone-bearing trees and shrubs are familiar 
types; but in the angiosperms, embracing nearly all our 
showy flowering herbs, shrubs, and trees, despite Stras- 
bnrger's researches, published in 1877, it is still most gene- 
rally stated that inside the inner coat of the pollen grain 
there is but a single protoplasmic mass which gives rise to 
the pollen tube. So far as this difference in the pollen is 
concerned, it will now probably not be again insisted on, for 
a glance at the copious figures drawn from nature by Mr. 
Elfring will satisfy the most skeptical that the angiosperm- 
ous pollen grain is really a compound body, entitled to rank 
as a thallus, and in which, as in the gymnosperms, there are 
both functional and vegetative cells. Mr. Elfring does not 
seem to have examined the pollen of such cleistogamous 
plants as some of violets, wood sorrel, etc., and the future 
. study of this may reveal some interesting facts. 

Tlie Acidity of Flowers. — As a result of the observations 
of MM. Fremy and Cloez it was stated that the juices of all 
red and rose-red flowers showed an acid reaction, whereas 
the juices of blue flowers were always neutral, or even feebly 
alkaline. The subject has recently been studied anew by 
Herr Vogel, who examined one hundred species — thirty-nine 
blue, forty-four red, six violet, eight yellow, and three white 
flowers. The experiments (which the investigator has 
described to the Munich Academy) confirm the view that it 
is not warrantable to attribute the red coloring of flowers to 
the action of acids or acid salts on blue coloring matter, or 
to attribute the latter to the influence of alkalies on red 
coloring matter, though doubtless there is a certain relation- 
ship between certain red and blue plant colors. It further 
appears that the opinion that plant juices generally , and even 
the ma jority of flower juices, have an acid reaction, is pretty 
correct; among 100 flowers, there were only twelve which 
did not react acidly. On the other hand, the rule above 
referred to is not found to apply universally, for among 
thirty -eight blue flowers, twenty-eight showed a decidedly 
acid reaction, though the degree of the acid was less than 
in red flowers. 

A Mouldy Apple. — Snys Professor Williamson, in Science 
for All : A rotting apple is allowed to remain neglected in 
some corner of a closet, and there springs up from its decay- 
ing surface a crop of one or more forms of mould. Two 
such apples, obtained from the same tree, and otherwise 
identical in every respect, shall be similarly exposed in two 
different closets; the one may become covered with one 
species of mould, and the other with a different one. Such 
differences as these have been observed to result in the case 
of experiments conducted within a few inches of each other, 
and can only be explained on the supposition that the germs 
of various species of mould were floating in the air, and 
that some of one species fell upon one apple, while those of 
a different species reached the other. These germs, or 
spores, are so exceedingly minute and light, even when 
freshly gathered from their parent plant, that they float 
before the breeze with the greatest readiness; but when dried 
up — a process which they are capable of enduring without 
any loss of their vitality — they become almost imponder- 
able : hence feeble atmospheric currents are capable of car- 
rying them into the most remote and sheltered corners. 
That they mingle freely with the visible dust is shown by 
the observations to which I have alluded; though it is difil- 
cult, perhaps impossible, to identify the spores of these 
moulds and other fungoid plants with absolute certainty, 
since objects that are not distinguishable from them are also 
readily caught in the glycerine traps to which I have 

referred. 

. ^ I « > » 

Alnmlnnm In Telegrapby. 

The value of aluminum in telegraphy has for some time 
been well known, and has lately attracted special attention. 
This metal possesses double the conducting power of iron, 
and can be fornaed into ^extremely thin wires for various 
purposes ; but the high price, and the difiiculty of its pro- 
duction on a sufficiently large scale, have hitherto proved 
obstacles in the way of its employment. According, how- 
ever, to a recent statement in the Allgemeine Polytechnische 
Zeitung, aluminum can be produced in considerable quanti- 
ties, and at a comparatively small cost, by reducing it from 
the cryolite of Greenland in smelting works by means of 
silicious iron or zinc ore. With iron aluminum forms an 
alloy capable of being made into wire which is eminently 
suitable for telegraphic purposes, as, in consequence of its 
higher conducting power, thinner wires could be employed 



than the iron wires in present use. Giving to its lightweight 
(which would be an additional point in its favor for general 
purposes), such wire would be specially adapted for use in 
military telegraphy, since great lengths of the compound 
wire can be carried on one bobbin. 



Dr. Crookes' Remarkable Discoveries. 

Dr. William Crookes, F.R.S., brought some of the 
results of his recent researches on the action of molecules in 
high vacua before the British Association at the recent Shef- 
field meeting. One experiment showed that light seems 
not to travel always in straight lines. Mr. Crookes has 
been enabled to carry on all his experiments by the aid of 
the invention of the Sprengel air pump — an instrument which 
will give a vacuum of a high order altogether impossible to 
be obtained with the old valvular instrument. 

The Sprengel pump consists, in its simplest features, of a 
long and narrow vertical tube of glass, through which mercury 
falls in successive drops. The first drop pushes air before it 
and leaves a partial vacuum behind it; the next drop pushes 
the rarefied air before it and leaves a greater vacuum behind 
it; and so on ad infinitum. Among the later improvements of 
the pump is the substitution of two or three tubes for one, 
so thait the whole process, which is otherwise a very slow 
one, may go on with more rapidity. 

By the aid of the Sprengel air pump Mr. Crookes has at 
last succeeded in producing a yacuum almost as impervious 
to electricity as a rod of ebonite. 

According to the generally received ideas in relation to 
molecular physics, if gas be confined in a glass' vessel the 
molecules fly hither and thither, striking against the sides 
of the vessel and against each other in a state of wild confu- 
sion. Mr. Crookes pumps away so much of this confused 
mass that the remaining atoms have much less liability to 
knock against each other; and in the high vacuum in which 
this result is obtained an electrical discharge is divested of 
many of its ordinary characteristics. He has also discovered 
the curious effect that, if the negative pole of an induction 
coil be made in the shape of a flat disk or a concave mirror, 
the molecules will fly across the vacuum tube at right angles 
to the surface of the metallic pole. Their path is rendered 
visible by him by means of the luminous effect they pro- 
duce upon any fluorescent object upon which they strike. 
Glass of all kinds is made fluorescent by them when they 
strike against it. 

In the following diagram, A is the negative pole of a va- 
cuum tube, which normally causes these molecules to fly 
across the tube in the direction A B, but on applying a mag- 




net at C he can draw down this cyliilder of molecules, as 
shown in the diagram, so that the column of light no longer- 
passes in a straight line. When the two cylinders of mole- 
cules are sent side by side in a straight line through the 
same tube, they repel each other when their component mo- 
lecules are similarly electrified, which tends to show that the 
little atoms are charged with electricity like the pith balls of 
an electrical machine, and that the electricity does not pass 
as a current. Mr. Crookes divests his discoveries of every- 
thing in the shape of speculation, and, consequently, leaves 
no loopholes to enable adverse critics to find fault with him. 
It seems probable that these lines of light produced by mo- 
lecular action are due to the flying atoms discharging their 
electricity in infinitely small sparks whenever they strike 
against the side of the tube, or against any fluorescent sub- 
stances so placed as to come within the range of their im- 
pact. — British Jour, of Photography. 

Artificial Madder, or Alizarine. 

Taking the lowest estimate, viz., 9,500 tons, and calcula- 
ting its selling prices at £150 per ton, the annual value 
amounts to no less than £1,435,000, or nearly a million and 
a half. 

As a dye, it is now at most not more than one third of the 
average price of madder in 1859-1868. Consequently in the 
United Kingdom, when the annual value of madder im- 
ported was £1,000,000, the annual saving is very great. 

While collecting the statistics about alizarine, I thought it 
would be of interest to get, if possible, the statistics of the 
entire coal tar color industry, and to the kindness of H. 
Caro, of the Badische Aniline und Soda Fabrik, I am in- 
debted for most of the following particulars : 

ESTIMATED VALUE OP THE PEODUCTION OI" COAL TAB 
COLORS IN 1878. 

Germany (of which four fifths are exported) . . £2,000,000 

England 450,000 

Prance 350,000 

Switzerland 350,000 

Total £3,150,000 

There are now in this country six coal tar color works; in 
Germany, no less than seventeen ; in France, about five ; and 
in Switzerland, four. There are also three works in Ger- 
many, and three in France, which manufacture aniline in 
enormous quantities for the production of coal tar colors. 

Such is the wonderful growth of this industry, which 
dates only from 1856. It is the fruit of scientific researches 



in organic chemistry, conducted, mostly, from a scientific 
point of view; and while this industry has made such great 
progress, it has, in its turn, acted as a handmaid to chemical 
science, by placing at the disposal of chemists products 
which otherwise could not have been obtained, and thus an 
amount of research has been conducted through it so exten- 
sive that it is difficult to realize, and this may, before long, 
produce practical fruit to an extent we have no conception 
of. — Journal of the Society of Arts. 

^ I « > » 

The Snpposed Compound Xatnre of the Elements. 

BY J. NORMAN LOCKYER, P.R.S.^ ETC. 

Continuing my researches into the nature of the so-called 
elements, I have found that when carefully distilled metallic 
sodium was condensed in a capillary tube, placed in a retort 
and heated in a Sprengel vacuum, it gave off twenty times 
its volume of hydrogen. Phosphorus, carefully dried and 
submitted to the same treatment, gave off 70 volumes of a 
gas which appeared to consist chiefly of hydrogen. Al- 
though it gave some of the lines of phosphorus, it was not 
PHsj as it had no action on solution of cupric sulphate. A 
specimen of magnesium, carefully purified by Messrs. John- 
son and Matthey, gave me a magnificent series of colored 
phenomena. The hydrogen lines first appeared, then the 
D line— not the sodium line, belt understood, for the green 
line was absent — and, lastly, the green line of magnesium 
(h), and then, as the temperature was increased, mixtures of 
all these lines, with the blue line, the D line being always 
the most brilliant. In this experiment only two volumes of 
hydrogen were collected. From gallium and arsenic no gas 
of any kind was obtained. From sulphur and some of its 
compounds sulphurous anhydride was always obtained. 
From indium hydrogen was given off in vacuo before heat- 
ing, while from lithium no less than 100 volumes of hydro- 
gen were given off. The conditions of the experiments were 
always the same, the only variable being the substance itself. 
— Proceedings of British Association. 

* ( » I ^ 

A Jiew Mexican Railway. 
In June last Mr. Edward Learned, of Pittsfield, Mass., 
received a grant from the Mexican Government for building 
a railway 150 miles long across thelsthmus of Tehuantepec, 
starting from the mouth of the Coatzacoalcos river, 110 
miles southeast from Vera Cruz, and extending to the inland 
lake on the Pacific coast, called the Upper Lagoon. The 
road is to have a single or double track four and a half feet 
in width, and is required to be completed within three years 
from the date of the approval of the contract, the company 
being required to construct yearly, to the satisfaction of 
the government, a section 39 miles in length. The right 
of way is 229-64 feet along the entire route, and the gov- 
ernment gives the company such a strip of unoccupied pub- 
lic lands as may be required for the line of the road, and 
in addition one half of the unoccupied public lands that 
may be found within one league from each side of the 
railroad. Lands are also granted for the sites of wharves, 
docks, and other improvements required in the harbor of 
Coatzacoalcos and the Upper Lagoon, at which point the 
company is bound to construct and maintain two light- 
houses of the first class, which shall, however, be the ex- 
clusive property of the government. The privilege of 
erecting a line of telegraph is also accorded by the grant. 

Mr. Learned tells the Tribune that the work is already in 
progress, and that large purchases of rails and material to 
be used in the improvement have been made. Such of the 
work as can be conveniently done in this country will be 
executed here, in order to avoid the expense of more costly 
labor in Mexico. He claims that the cost of the entire work 
will not exceed $5,500,000, which estimate he believes to be 
considerably in excess of the actual amount necessary to 
open the road, well supplied with the requisite appliances 
for the performance of its business. The climate is salu- 
brious, the thermometer ranging throughout the year between 
60" and 80°; the country is productive, has easy grades, and 
presents no unusual or serious obstacles. The route, it is 
claimed, will materially shorten all lines of communication 
and facilitate the transmission of traffic between the princi- 
pal ports of the Atlantic and Pacific Oceans. 

^ » » ) » 

Allantus Silk. 
For a long time the mulberry silk worm has been the sole 
producer of silk known in Europe, and no other species has 
been able to rival it for the beauty of the silky staple of its 
cocoon. But now, after more than 30 years' persistent 
epidemics, it is really at a loss that European producers at- 
tempt to maintain here and there, without any certainty for 
the following year, a few silk worm nurseries. Commerce 
seeks in China and Japan, where labor is so cheap, the 
greater portion of the silks used for weaving. These silks, 
however, are of inferior quality, the people of the extreme 
East keeping with jealous care their finest products for 
home use. Thus our silk stuffs are no longer the magnifi- 
cent tissues which were the glory of French manufactories, 
and we may see every day in the shop windows cheap stuffs 
that have far more'" dressing " than silk. In these circum- 
stances French manufacturers have been looking about to 
discover if no substitute exists for the time-honored mul- 
berry silk worm. For about a dozen years an imported 
moth has become a French insect, living in a free state and 
effecting its reproduction without any interference on the 
part of man. On the other hand, there is necessary for the 
rearing of ordinary silk worm, the purchase. of healthy eggs, 
a nursery, and mulberry trees, implying expenses which 
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lead to a great loss if the rearing is a failure. Many persons 
may have observed flying about in the evening in the mouth 
of June, in the squares, avenues, and gardens with ailanto 
plants in the neighborhood of Paris, and even in Paris itself, 
a large moth, with wings variegated by longitudinal bands! 
In winter, there may be seen hanging to the leafless branches 
long docoons, of a pretty pearly gray. These are the worli 
of the caterpillar of Attacus cynthia, or ailanto silk worm, 
introduced into France by the Acclimatization Society, under 
the direction of M. Guerin-Meneville. The moth is now as 
much at home in Prance as in its native habitats, as robust, 
as large, and as well colored as in the north of India and 
China. No great welcome has hitherto been given to the 
new comsr in Prance. The cocoon is not very rich in silk, 
it is strongly incrusted, and, on this account, presents diffi- 
culties in weaving, being regarded as good only for produc- 
ing floss silk — a material of little value. Attempts have 
have been made to wind it; but the winding yields only the 
single thread of the cocoon — too fine to be used, and requir- 
ing special and expensive machinery. This question has 
now, however, been taken up 

and solved by M. le Doux. ■ 

He has succeeded to some ex- ' '~ 

tent in separating the gum 
from the silk, permitting the 
threads to be drawn with 
great ease, and preserving to 
them, at the same time, suffi- 
cient natural glue to admit 
of the threads of several 
cocoons wound at the same 
time being, by the operation 
of twilling, twisted together 
and giving strands of raw 
silk, the only kind that can 
be utilized in weaving. An- 
other chief point in the dis- 
covery of M. le Doux is that 
this production of raw silk 
is obtained with the same 
pans and the same hand pro- 
cesses as ordinary raw silk, 
so that no objection can now 
be raised on the score of ex- 
pense. The specimens of silk 
produced are of a pretty 
blonde color, and make charm- 
ing stuffs of ecru color. 
Moreover, both Prench and 
English dyers will know how 
to give the silk a variety of 
colors. The rearing of this 
new silk worm requires neith- 
er care nor expense. The 
wild moths look after them- 
selves, and it only remains to collect the cocoons attached to 
the leaves or small branches. The ailanto tree of Japan, on 
which the worm feeds, is of rapid growth, and admirably 
adapted for covering waste spaces. — London Times. 



extinguished, only to burst forth at the next instant with in- 
creased energy and greater brilliancy. 

During sunshine the sprays form an artificial rainbow, and 
in winter the columns became incased In huge transparent 
ice chimneys. 

A number of wells in the oil regions h^ve thrown water 
geysers similar to the Kane well, but none have everattracted 
such attention. 

As early as 1833 a salt well, drilled in the valley of the 
Ohio, threw columns of water and gas at intervals of ten to 
twelve hours to heights varying from 50 to 100 feet. This 
well is possibly the first of the "water and gas geyser 
wells." — 80weH's Petroleum Beporter. 
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FBENCH FAIENCE, 

The illustration on this page represents elaborate examples 
of Prench faience. The covered dish is highly decorated, 
and the dessert plate shows a delicacy and refinement of treat- 
ment. The handle to the beer mug on the left, in it^ close 



rich and free from injurious ingredients, and is capable of 
being successfully employed for the manufacture of all 
varieties of iron and steel. Professor Newberry, one of the 
best authorities on the subject, has observed that in these 
two iron districts the inhabitants of the Valley of the Missis- 
sippi have a supply of remarkably rich and pure ores, which 
is not likely lio be exhausted for some hundreds of years, and 
which, from the small amount of phosphorus which they 
contain, will be the chief dependence of the American people 
for the manufacture of steel. 

To Chicago and Milwaukee, and other points on the shores 
of the great lakes, the ore of the Lake Superior iron regions 
is floated cheaply, and is manufactured where disembarked, 
or is distributed through the interior of Illinois and neigh- 
boring States, to be brought in still closer proximity to the 
coal. Already, as will be presently shown, an immense iron 
rail industry, second only to Pennsylvania, has grown up, 
based on the relations which have been briefly indicated be- 
tween the ore and coal. The increase of population on the 
shores of these lakes within the past quarter century is with- 
out parallel in history, and 
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The Kane Geyser Well, 

BT CHAS. A. ASHBURNEB, ASSISTANT SECOND GEOLOGICAL SUBVET OF 
PENNSYLVANIA. 

The Kane Geyser or Spouting Water Well, which during 
the past year has attracted such general attention from the 
" sight-seeing " public, is no novelty to the oil man. The 
cause of the action has been so erroneously represented that 
a correct explanation seems to be demanded. 

This well is situated in the valley of Wilson's Run, near 
the line of the Philadelphia and Erie Railroad, four miles 
southeast from Kane. It was drilled by Messrs. Gruhout 
and Taylor, in the spring of 1878, to a total depth of 2,000 
feet. No petroleum was found in paying quantities and the 
casing was drawn and the hole abandoned, since which time 
It has been throwing periodically — 10 to 15 minutes — a 
column of water and gas to heights varying from 100 to 150 
feet. 

During the operation of drilling fresh " water veins '' were 
encountered down to a depth of 364 feet, which was the limit 
of the casing. At a depth of 1,415 feet a very heavy " gas 
vein " was struck. This gas was permitted a free escape dur- 
ing the time the drilling was continued to 3,000 feet. 

When the well was abandoned, from failure to find oil, and 
the casing drawn, the fresh water flowed into the well and 
the conflict between the water and gas commenced, render- 
ing the well an object of great interest. The water flows into 
the well on top of the gas, until the pressure of the confined 
gas becomes greater than the weight of the superincumbent 
water, when an expulsion takes place and a column of water 
and gas is thrown to a great height. This occurs at present 
at regular intervals of 13 minutes and the spouting continues 
for 1}^ minutes. Oir July 31st Mr. Sheaf er (aid McKean 
County) measured two columns, which went to heights re- 
spectively of 130 and 138 feet. On the evening of August 
3 I measured four columns in succession, and the water was 
thrown to the following heights: 108, 133, 130, and 138 
feet. 

The columns are composed of mingled water and gas, the 
latter being readily ignited. After nightfall the spectacle is 
grand. The antagonistic elements of fire and water are so 
promiscuously blended, that each seems to be fighting for 
the mastery. At one moment the flame is almost entirely 



EBENCH PAIENCE. 

imitation of nature, is in striking contrast with the decora- 
tion of the body of the raug. A capital design, simple yet 
effective, and thoroughly artistic, is seen on the unpretentious 
pitcher on the right of the group. 



Tbe mannfiietnres of tbe West. 

After reviewing at length the conditions of the great agri- 
cultural prosperity of the West, in his instructive and sug- 
gestive paper before the Social Science Association at Sara- 
toga, Mr. Robert P. Porter, of the Chicago Inter-Ocean, said : 

These figures naturally suggest the inquiry. Is the West 
as promising a land to the manufacturer as I have already 
shown it is to the agriculturist? Will it attract both indus- 
tries? . This question has been answered in a general way by 
Mr. Leonard Courtney in a recent lecture. He believes that 
the law of distribution of labor depends upon the relative 
and not upon the absolute superiority of certain districts as 
settlements for labor. Thus, if a country were discovered 
where the agriculturist could work at double the advantage 
he had in his own -country, while a manufacturer could only 
increase his productive energy there 50 per cent, the free 
course of industry would deliver the country over to agri- 
culture, and would leave manufactures to their former seats. 
This was the movement at first in regard to the settlement 
of the nine States under consideration, and is -now in the 
newer States, where the superiority of agricultural industry 
is maintained. Not so in Illinois, Indiana, Missouri, and 
Michigan, where manufacturing can be carried on cheaper, 
and labor paid better, in proportion to the cost of living, 
than in the Middle and Eastern States. 

The West is growing more important every year in manu- 
facturing ; and in industries, where recent and reliable data 
can be obtained, the strides made within the past few years 
are surprising, and worthy of the most careful consideration 
of political economists. In 1878 the State of Illinois made 
as many more rails as the whole United States did in any 
one year prior to 1860. The four States of Illinois, Wiscon- 
sin, Indiana, and Kansas produced last year 366,783 tons of 
rails, upward of 30 per cent of all the rails produced in 1878 
in the United States. Illinois and Indiana alone produced 
half a million tons of cut nails, over one-ninth of the total 
production of the country. The spring of the present year 
witnessed the starting of new nail manufactories at Omaha, 
Neb., and at Centralia, 111. The total production of rolled 
iron of all kinds in the United States for 1878 was 1,555,576 
tons; of this, Indiana, Illinois; Michigan, Wisconsin, Mis- 
souri, and Kansas produced 333,553, or about one-seventh. 
The ore- in the iron regions of Michigan and Missouri is very 



twenty-five years more will 
witness a greater growth. 
The demand for iron will be 
greater than ever before, and 
will be met by the Western 
instead of the Eastern mar- 
kets. This demand, accord- 
ing to Professor Newberry, 
must be furnished from three 
points or lines of manufac- 
ture: First, near the mines, 
where a limited quantity of 
iron will be produced from 
charcoal, and coke or coal 
brought as return freight; 
second, along the shores of 
the lakes, where the ore is 
transhipped and meets the 
coal from the interior, as in 
Chicago ; third, in the vicinity 
of the coal mines, to which 
the ore is brought overland 
by rail, as at Springfield and 
at Joliet. Neither of these 
points or lines can monopolize 
the iron manufacture, since 
return freights must be fur- 
nished to empty coal cars, as 
well as empty ore vessels. 
The preponderance of the 
lake shores or the interior 
vill be determined mainly by 
the point to which economy 
of fuel can be carried in our 
iron manufacture. With keen foresight and enterprise the 
West, and especially Illinois, has taken the newest and now 
most profitable branch of the iron trade — the manufacture 
of steel rails. The Bessemer process was introduced into 
the United States about ten years ago. From a volume 
published by the State of Pennsylvania, entitled "Iron- 
Making in Pennsylvania," page 58, I learn that the first Bes- 
semer steel railsever rolled in the United States were rolled 
at the North Chicago Rolling Mill on the 34th day of May, 
1865. 

In the manufacture of Bessemer steel rails Cook County, 
111., has already distanced Allegheny County Pa. Last year 
that great center of the iron trade, according to William P. 
Shinn, Esq., manufactured 72,346 tons of Bessemer steel 
rails. Chicago, during the same time, turned out 133,000 
tons, and if the neighboring county of Will is counted in, 
the amount is increased to 178,000 tons, or 33,608 tons more 
than twice the entire production of Allegheny County. Last 
year the State of Illinois produced nearly one-third of all the 
Bessemer steel rails produced in the United States. In this 
way have Western industries multiplied until, in the absence 
of reliable data, it wfould be difficult to even approximate 
the aggregate production in branches of trade where no care 
is taken to collect statistics. A few years ago all our best 
furniture came from Boston. Said a leading Chicago furni- 
ture dealer to me the other day, "Not one dollar's worth is 
now bought east of Grand Rapids." 

There is but one conclusion from these facts: That the 
labor of the country is gradually congregating where it can 
be most efficiently employed, and that manufacturing inter- 
ests are bound to develop in and around the great iron and 
coal districts of the West, and near the vast lumber regions 
of the North; second, that the further the agriculturist 
pushes West, where his labor will be more liberally rewarded, 
the more important will become the manufacturing indus- 
tries of the West. 



Progress of the Fetrolenm Business. 

The production of cjude petroleum in the Pennsylvania 
oil fields for the first eight months of 1879 was 13,386,497 
barrels, against 9,810,337 barrels for the same time in 1878, 
making an increase of 2,576,170 barrels, which is equal to 
about 26 per cent. So says StoweU's Beporter. 

The number of producing wells in the Pennsylvania oil 
fields on the 31st of August, 1879, was 11,585, against 9,884 
for the same time in 1878, making an increase of 1,701, which 
is equal to about 11 per cent. 

The total production for August was 1,869,052 barrels. 



© 1879 SCIENTIFIC AMERICAN, INC 



234 



MmntiUt %mmtm. 



October ii, 1879.] 



THE BANEFITL EFFECTS OF ABSINTHE. 

Dr. B. W. Bichardson, in an article on " Chloral and other 
Narcotics," in the current number of the Contempora/ry Be- 
mew, touches on the subject of absinthe, and points out the 
deleterious effects following the habit of using it as an ex- 
hilarant — a habit which, originally confined to the French, 
has become more or less prevalent among other European 
nations, and to a certain extent among Americans. He says : 
Absinthe, as it is made in France, whence it is exported, is 
a mixture of essence of wormwood (AbsinlMum), sweet-flag, 
anise seed, angelica root, and alcohol. It is colored green 
with the leaves or the juice of the smallage, spinach, or net- 
tles. It is commonly adulterated. M. Derheims found it 
adulterated with sulphate of copper (or blue vitriol), which 
substance is added to give it the required greenish color or 
tint, as well as to afford a slight causticity, which, to de- 
praved tastes, is considered the right thing to taste and 
swallow. 

M. Stanislas Martin stated that he found chloride of anti- 
mony, commonly called butter of antimony, as another adul- 
teration used also to give the color. Chevalier doubts this 
latter adulteration, but that with sulphate of copper is not 
disputed. The proportion of essence of wormwood to the 
alcohol is 5 drachms of the essence to 100 quarts of alcohol. 
The action of absinthe on those who become habituated to 
its use is most deleterious. The bitterness increases the 
craving or desire, and the confirmed Jiabitne is soon unable to 
take food until he is duly primed for it by the deadly pro- 
vocative. On the nervous system the influence of the ab- 
anthium essence is different from the action of the alcohol. 
The absinthium acts rather after the manner of nicotine; 
but it is slower in taking effect than the alcohol which accom- 
panies it into the organism. There is, therefore, felt by the 
drinker, first, the exciting relaxing influence of the alcohol, 
and afterward the constringing suppressing influence of the 
secondaryandmoreslowlyactingpoison. Thesufferer, forhe 
must be so called, is left cold, tremulous, unsteady of move- 
ment, and nauseated. If his dose be large, these phenomena 
are exaggerated, and the voluntary muscles, bereft of the con- 
trol of the will, are thrown into epileptiform convulsions, 
attended with unconsciousness and with an oblivion to «11 
surrounding objects, which I have known to last for six or 
seven hours. 

In the worst examples of poisoning from absinthe the per- 
son becomes a confirmed epileptic. In addition to these gen- 
eral indications of evil there are certain local indications not 
less severe, not less dangerous. The effect which the absinthe 
exerts in a direct way on the stomach would alone be suf- 
ficiently pernicious. It controls for mischief the natural 
power of the stomach to secrete healthy digestive fluid. It 
interferes with the solvent power of that fluid itself, so that, 
taken in what is considered to be a moderate quantity, one 
or two wine-glassfuls in the course of the day, it soon es- 
tablishes in the victim subjected to it a permanent dyspepsia. 
The appetite is so perverted that all desire for food is 
quenched until the desire is feebly whipped up by another 
draught of the destroyer. In a word, a more consummate 
devil of destruction could not be concocted by the finest 
skill of science devoted to the worst of purposes than is 
concocted in this destructive agent, absinthe. It is doubly 
lethal, and ought to be put down peremptorily in all places 
where it is sold. Dr. Richardson believes that the sale of 
the article should be under legal control, and that no person 
ought to be able to get it in any form at all without signing 
a book and going through all the necessary formality for the 

purchase of a poison. 

♦ < • > •i 

To Keep a TFet Plate without Stains during a liong 

Exposure. 

Every photographer is familiar with the risks of stains 
from partial drying of the plate when a long time elapses 
between exciting and developing the plate. Here is a method 
whose extreme simplicity will entitle it at least to a trial, and 
one trial will prove its utility. The plan is simply to flood 
the plate with a few drachms of distilled water previous to 
exposure ; the water is then poured from the plate to a de- 
veloping glass, and must on no account be thrown away, for 
in this appears to lie the secret of success. After exposure, 
the plate is again flooded with the same water that was pre- 
viously used, and which, after thoroughly moistening the 
film, is again returned to the developing glass, and mixed 
with the required quantity of developer, and the develop- 
ment proci3eded with as usual. Plates so treated will give 
pictures as, clear and free from markings as if only exposed in 
the camera for a few seconds. Try this before you believe it. 

■ ii< 1 » ) » 

Silvering Mirrors. 

An improvement in silvering mirrors, by which excellent 
results are obtained, and which at the same time spares the 
workmen the danger of exposure to the effect of mei'curial 
vapors, has just been accorded a prize of 2,500 francs by 
the French Academy. The inventor is M. Lenoir, and his 
procedure is substantially as follows: The glass is first sil- 
vered by means of tartaric acid and ammoniacal nitrate of 
silver, and then exposed to the action of a weak solution of 
double cyanide of mer(!ury and potassium. When the mer- 
curial solution has spread uniformly over the surface, fine 
zinc dust is powdered over it, which promptly reduces the 
quicksilver, and permits it to form a white and brilliant sil- 
ver amalgam, adhering strongly to the glass, and which is 
affirmed to be free from the yellowish tint of ordinary sil- 
vered glass, and not easily affected by sulphurous emana- 
tions. 



New Copying Processes. 

Herewith are further details of this process, heretofore 
noticed by us: 

Take one part by weight of gelatine (glue does just as 
well), let it swell in two parts of water, melt, and add four 
parts of (common) glycerine with a few drops of carbolic 
acid, and sufficient whiting or white lead to make the whole 
milky. Pour the mixture into a shallow tin or zinc dish; it 
will be ready for use in about twelve hours. 

A correspondent of the English Mechanic says: I have not 
been successful with the ink prescribed — 1 violet methyl- 
ated aniline (Hoffman's purple ?), 7 distilled water, and 1 
alcohol — so I have bought it at the most extravagant price of 
Is. per J^ ounce bottle; but acetic rosaniline, boiled down 
in alcohol till it does not run in writing, forms a capital red 
ink. The purple ink is dosed with oil of almonds, I sup- 
pose, to mask i{s real composition. 

To use the process, write on any kind of paper with the 
ink, taking care that the writing is thick enough to show a 
green luster on drying. When dry, place it, face downward, 
on the jelly, rub it gently to bring it well in contact, and 
leave for one or two minutes; then peel it off. It will leave 
a large portion of the ink neatly transferred to the jelly; 
then place the paper to be printed on the writing, and pass 
the handover; bring it well into contact as before, peel it 
off, and it will bring away a perfect copy of the original. 
In this way sixty to eighty copies may be made ; by using a 
thick pen and plenty of ink, one hundred good prints may 
be taken. If the original still shows- a green luster, another 
transfer may be made. When exhausted, wash off the ink 
from the jelly with a sponge and cold water; the ink need 
not be entirely removed, since it does no harm if too faint to 
print and the composition is worn away by washing; a layer 
a quarter inch thick would give five thousand copies at 
least, if not twice that number. If the jelly is injured, it 
may easily be melted down over a spirit lamp or in an oven. 
After melting, and in the first instance after making, the 
surface should be washed with cold water. 



ImproTed Tanning Process. 

Dr. Chr. Heinzerling, of Frankfurt a. M., Germany, has 
invented and patented a new and improved tanning process, 
which produces better and more durable leather, and is from 
20 to 25 per cent less expensive than the old methods. The 
greatest advantage that it possesses over the old methods is 
that it requires but 3 to 5 days instead of as many months. 

The raw hides are unhaited and swelled in the ordinary 
manner, and are then placed into a solution of sour bichro- 
mate of potassa, or sour chromate of soda, or sour chromate 
of magnesia and alum, or sulphate of alumina and salt. They 
remain in this solution for a few days, according to the thick- 
ness and quality of the hides and the concentration of the 
solution. 

Instead of placing the hides directly into one of the above 
solutions, they can be first submitted to the action of a solu- 
tion containing about 10 per cent of alum and some small 
pieces of zinc. By the action of the alum and the zinc, 
amorphous alumina (clay) is deposited upon the fibers of the 
hide and prevents an injurious action of the strong solutions. 
If the hides have been in the above solutions of soda or 
alum for a certain time, a few per cent of ferrocyanide or 
ferricyanide of potassa are added, which will prove to be 
very effective for the leather to be used for the uppers of 
shoes. 

They are then placed into a solution of chloride of barium 
or acetate of lead, or soap, for a few days, to fix the tanning 
substances. They are then dried and treated in the ordinary 
manner with fat, or paratHne, or naphtha dissolved in ben- 
zine and similar substances, to which a small quantity of 
thymol or carbolic acid should be added. — Deutsche Industrie 
Zeitung. 

O m I m i m • 

Iilgbtnlng Rods, 

In an interesting article in the Building World, it is stated 
that there is in Carinthia a church which was so often struck 
by lightning that at length it became the custom to close it 
during the summer months. This continued until, in 1778, the 
church was rebuilt and provided with a suitable lightning con- 
ductor, since which time the building has been struck but 
few times and has suffered but little damage. It was at one 
time held that the best way to protect a building was to repel 
the lightning from it, and as glass is one of the best non-con- 
ductors, a thick glass ball was placed upon the top of the 
spire of Christ Church, Doncaster, England, but in 1836 
lightning struck the church, shattering the ball and seriously 
damaging the spire. The carrying out of a theory which 
in this case proved so disastrous has had a happier result in 
the Houses of Parliament, London, where Sir W. Snow 
Harris, who was charged with protecting the building, car- 
ried the flat copper bands which were used for lightning 
conductors behind the plastering of the walls ; and Faraday 
caused a spiral channel, following the course of the stairs 
from top to bottom, to be cut in the granite of the light- 
house on Plymouth breakwater, in which was laid a massive 
copper lightning rod. One of the best instances of what 
may be called natural protection is afforded by the London 
Monument. This column, some two hundred feet high, is 
crowned by a bronze flame, which typifies the great fire of 
London ; this flame is in contact with the bars of the iron 
cage in which it was found necessary to inclose the balcony 
at the top, to prevent persons from throwing themselves 
over, and the bars in their turn connect with the rail of 
the balcony and the hand-rail of the staircase which descends 



to the ground. It is useless to try to insulate the vane spindle 
or finial upon a tower or spire by using glass rings ; it is 
better to make this rod the upper part of the lightning con- 
ductor. The earth end of a lightning conductor should be 
carried to continually damp earth or running water, but 
not to a stone-lined well or cistern. 



Effects of Pressure on Various Substances. 

It is stated that a member of the Belgian Academy of 
Science, Mr. Spring, has made some experiments on the effect 
of pressure on powdered substances. He is said to have sub- 
jected, amongst other things, a quantity of powdered poplar 
wood to a pressure of twenty thousand atmospheres (about 
380 tons per square inch). The result was a block having 
greater hardness than the natural poplar wood, and having 
a specific gravity of 1-338, while the natural wood has 
a specific gravity of only ■389. 

There must.be an error here in the statement of the press- 
ure. Twenty thousand atmospheres would be 300,000 lb., 
or only 150 tons per square inch. 

We understand that Mr. Edison has lately made some in- 
teresting experiments with high pressures. Among other 
things we are told that he has subjected alumina (clay) to a 
pressure of 80,0001b. per square inch (40 tons), the result 
being the production of a substance so hard and sharp that 
it cuts glass. _ _ . 

Tbe Fires of St. Elmo. 

An interesting example of the fires of St. Elmo was seen 
recently in the Jura above St. Cergues. The sky was dark 
and stormy. The air was thick with clouds, out of which 
darted at intervals bright flashes of lightning. At length 
one of these clouds, s.eeming to break loose from the moun- 
tains between Nyon and the Dole, advanced in the direction 
of a storm which had, meanwhile, broken out over Merges. 
The sun was hidden and the country covered with thick 
darkness. At this moment the pine forest round St. Cergues 
was suddenly illuminated, and shone with a light bearing a 
striking resemblance to the phosphorescence of the sea as 
seen in the tropics. The light disappeared with every clap 
of thunder, but only to reappear with increased intensity 
until the subsidence of the tempest. M. Baoul Pictet, who 
was one of the witnesses of the phenomenon, thus explains 
it in the last number of the Archives des Sciences Physiques et 
Naturdles: Before the appearance of this fire of St. Elmo, 
which covered the whole of the forest, it had rained several 
minutes during the first part of the storm. The rain had 
converted the trees into conductors of electricity. Then, 
when the cloud, strongly charged with the electric fluid, 
passed over this multitude of points, the discharges were 
sufficiently vivid to give rise to the luminous appearance. 
The effect was produced by the action of the electricity of 
the atmosphere on the electricity of the earth, an effect 
which, on the occasion in question, was considerably in- 
creased by the height of the locality, the proximity of a 
storm cloud, and the action of the rain, which turned all the 
trees of the forest into conductors. 



Tbe Poorer of Guns. 

Herr Krupp contends that if we wish to know the real 
power of a gun we must observe how much power we get 
for a given weight in the gun itself. Thus, he has issued a 
table showing that for every kilogramme of weight in his 
great breechloader, weighing a total of 73,000 kilogrammes, 
or nearly 71 tons, there is a power put forth equal to very 
nearly 140 meter kilogrammes — that is to say, the force dis- 
played by the projectile would lift the entire gun 140 meters 
high, seeing that every kilogramme of weight would be 
raised to that height. In fact, we may say that the real 
measure of the power of a gun is the height to which the gun 
itself would be raised by the power which is imparted to the 
projectile when the gun is fired. Krupp, with his great 
•breechloader, gives to a projectile of 777 kilogrammes a 
velocity of 503 meters per second. This force would lift 
more than 10,000 tons a meter high, which is the same as 
raising the gun itself to a height of 140 meters, or 458 feet. 
The same test may be applied to other guns. Thus we find, 
according to the results given by Herr Krupp, that the 
energy of the shot fired by the Eraser 80 ton gun would 
raise the gun itself to the height of 121 meters, or 397 feet. 
So also the Armstrong gun of 100 tons develops an energy 
sufficient to raise that gun to an elevation of 125 meters, or 
415 feet. The power of modern artillery is well illustrated 
by the fact that the shot flies on its way with a force suffi- 
cient to raise the gun itself to an altitude equal to that of the 
gilt cross on the top of St. Paul's Cathedral. Krupp himself 
lays claim to a power sufficient to make his steel breech- 
loader of 70 tons soar at least 50 feet above the topmost 

point. 
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American Cottons for India. 

During the first^half of September, one of the largest firms 
of agents in Lancashire, England, took more orders for 
American cotton cloth for India than they received during 
the same period for all the English firms which they repre- 
sent. This significant statement, by the Blackburn corre- 
spondent of the London Standard, indicates that there is a 
basis of truth in the assertions of English cotton millers, who 
have closed or who threaten to close their mills, when they 
say that they can buy cotton cloths cheaper than they can 
make them. 
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The Oharqe far Insertion under this head is One Dollar 
a line/or each insertion ; about eight words to a line. 
Advertisements must be received at imblicatlon office 
as early as Thursday morning to appearin next Issue, 



The best results are obtained by thelmp. Eureka Tur- 
bine Wheel and Barber's Pat.Pulverizing Mills. Send for 
descriptive pamphlets to Barber & Son, Allentown. Pa. 

A firm in Scotland, representing a New York Leather 
Belting House, are anxious to obtain another represent- 
ation for American goods. Address B. J.H.,P. O. 
Box 2701 New York. 

Agents wanted To sell State Eights f ot a small House- 
hold Article. John A. VVorley, Cleveland, O. 

For Sale Cheap.— No. 1 Weymouth Lathe, 5 ft.; one 
C B. Rogers Bod Machine, one do. Saw Table ; all near 
ly new. E. Gould & Eberhardt, Newark, N. J 

Wanted— Employment with some opportunity for 
study or drawing in daylight. Mechanical tastes, eon 
siderable experience with machinery; American: sin* 
gle; 36 no bad habits. E. B. Fenn, Medina, O 
Buy Calvin Carr'a Cornice Machines. 44 Center St.,N.Y. 

Linen Hose, Rubber Hose, Steam Hose; all sizes. 
Greene, Tweed & Co., 18 Park Place, New York. 

For best low price Planer and Matcher, and latest 
improved Sash, Boor, and Blind Machinery. Send for 
descriptive catalogue to Rowley & Hermance, Williams- 
port, Pa. 

Repairs to Corliss Engines a specialty. L. B. Flan- 
ders Machine Works, Philadelphia, Pa. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions Profit- 
able business for a man with small capital Send stamp 
for 80 page illustrated catalogue. McAllister, Manufac- 
turing Optician, 49 Nassau St., New York. 

Great Inducements.- It will pay you to send for our 
Standard Subscription List. All leading periodicals fur- 
nished. Wm. H. Sohutte & Co., 174 Pearl St., New York. 

Blake's Belt Studs. The strongest, cheapest, and best 
fastening for all belts. Greene, Tweed & Co., New York. 

Microscopes, Optical Instrm's, etc. G. S. Woolman, 
116 Fulton St., N^ Y. 

S. A. Woods' 27 in. Single Lag Bed Surfacer for sale 
by A M. Quinby & Co., Wilmington, Del. 

Philadelphia Hydraulic Works, Philadelphia. Pumps 
and Hydraulic Presses. 

Book on Making and Working Batteries, Electrotyp- 
ing Plating, etc. . 25 cts. T. Ray, Box 356, Ipswich, Mass. 

For Sale.— Agricultural Engine, 8 horse power, cheap. 
S. J. Benedict, Bast Randolph, N. Y. 

The United States Capitol at Washington, the Metro- 
politan Elevated Railroad of New York, and many of the 
largest and finest structures in this country, are painted 
with H. W Johns' Asbestos Liquid Paints, which are 
rapidly taking the place of all others for the better class 
of dwellings, on account of their superior richness of 
color and durability, which render them the most beauti- 
ful as well as the most economical paints in the world. 
H. W Johns M'f 'g Co., 8'( Maiden Lane, New York, are 
the sole manufacturers. 

For Sale. -48 in. x 12 ft. Planer, in good order, price 
1700. B. P. BuUard, 14 Dey St., New York. 

Patent For Sale.— Solid Die Rivet Making Machine. 
G. A, Gray, Johnston Building, Cincinnati O. 

Nickel Plating.— Sole manufacturers cast nickel an 
odes pure nickel salts, importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Steam Excavators. J Souther & Co., 13 P.O. Sq. Boston. 

The Secret Key to Health— The Science of Life, or 
Self-Preservatlon, 300 pages. Price, only $1 Contains 
fllty valuable prescriptions, either one of which is worth 
more than ten times the price of the book. Illustrated 
sample sent on receipt of 6 cents for postage. Address 
Dr. VV. H. Parker.4 Bulflnoh St., Boston, Mass. 

The Baker Blower runs the largest sand blast in the 
world. Wilbraham Bros., 2818 Frankf ord Ave.. Phlla., Pa. 

Magnets,Insulated Wire, etc. Catalogue free. Good- 
now & Wightman, 176 Washington St., Boston, Mass. 

Forsaith & Co., Manchester, N. H., & S13 Center St., N. 
Y Bolt Forging Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New&3dhand Machin- 
ery Send stamp for illus. cat. State just what you want. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Ii'on Beams, etc., see advertise- 
ment. Address Union Iron Mifls, Pittsburgh, Pa., for 
lithograph, etc. 

H. Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The B. Horton & Son Co., Windsor Locks, Conn. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Bulling Metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Eclipse Portable Engine. See illustrated adv.,p . 189. 
Bradley's cushioned helve hammers. See illus. ad. p. 306. 

$800 Vertical Engine, 25 H. P. See illus. adv., p. 221. 

Diamond Drills, J. Dickinson, 64.Nassau St., N. Y. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Brass or Iron Gears; Models. G. B. Grant, Boston. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Band Saws a specialty. F. H. Clement, Rochester, N.Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yooom & Bon's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa . 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N Y. 

Automatic Machines for grinding quick and accurate. 
Planer, Paper, Leather, and other long knives. The best 
Solid Emery Wheels and Portable Chuck Jaws. Made 
by American Twist Drill Co., Woonsocket, R I., U.S.A. 

SteamHammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 



Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the oheapeai. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N.Y. 

A well equipped Machine Shop desire to manufacture 
special machinery. Address T H. Muller, care of P. O. 
Box 6,12, New York, 

The New Economizer, the only Agricultural Engine 
with return flue boiler in use. See adv. of Porter Mfg. 
Co., page 206. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Bumio Forge Company, Buffalo, N. Y. 

Sawyer's Own Book, Illustrated. Over 100 pages of 
valuable Information. How to straighten saws, etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson, Smith & Co., Beaver Falls, Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood&Co.,Sochester,N. Y. See illus'd adv. p. 80. 

No gum I No gritl No acid! Anti-Corrosive Cylin- 
der Oil is the best In the world, and the first and 
only oil that perfectly lubricates a railroad loco- 
motive cylinder, doing it with haU the quantity 
required of best lard or tallow, giving increased 
power and less wear to machinery, with entire free- 
dom from gum, stain, or corrosion of any sort, and 
it is equally superior for all steam cylinders or 
heavy work where body or cooling qualities are 
Indispensable. , A fah- trial Insures its continued 
use. Address E. H. Kellogg, sole manufacturer, 17 
Cedar St., New York. 

Vertical and Horizontal Engines M'f'd by Nadig & 
Bro., Allentown, Pa. 

Cutters shaped entirely by machinery for cutting teeth 
of gear wheels. Pratt & Whitney Co., Hartford, Conn 

Electro-Bronzing on Iron. Philadelphia Smelting 
Company, Philadelphia, Pa. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square in. Pittsburgh Steel Casting Co . , Pittsburgh, Pa . 

Machines for cutting and threading wrought iron pipe 
a specialty. D. Saunders' Sons, Yonkers.N. Y. 

Steam Engines, Automatic and Slide Valve; also Boil- 
ers. Woodbury, Booth & Pryor, Rochester, N.Y. See 
illustrated advertisement, page 29. 



NEW BOOKS AND PUBLICATIONS, 

Anwbndungen der Meohanischbn Warme- 

THBORIE AUF KOSMOLOGISCHB PROB- 

LEME. Professor August Bitter, Ph.D. 
Hannover: Carl Rumpler, 1879. (The 
Applications of the "Theory of the 
Mechanical Equivalents of Heat" to 
Cosmological Problems. ) 
The object of the author is to deduce from the laws 
of the " Theory ot the mechanical equivalents of heat," 
the properties of a heavenly body, floating in space and 
acted upon only by its gravity, the whole mass of the 
body being In a gaseous aggregate state. He also dis- 
cusses the question: How would the present condition 
of the existing heavenly bodies harmonize with a gase- 
ous aggregate state of the same; Also, the unstable equi- 
librium of the atmosphere, the temperature of an as- 
sumed atmosphere in the interior ot the earth.the gaseous 
heavenly bodies,the relation of the mechanical action of 
gravity to the quantity of heat produced, the changes of 
the sun, the annual diminution of its radius, and 
numerous similar hypothetical subjects, are carefully 
and attentively discussed in six dissertations. These 
dissertations appeared in " Wiedemann's Annalen der 
Physlk nnd Chemie;" the author has had them pub- 
lished as a separate work in order to induce others to 
interest themselves in these subjects and to examine and 
develop them. The author Is Professor of Mechanics 
at the Technical High School at Aachen (Ais la Cha- 
pelle), and has a high standing in the scientific world. 

The Magazine of Art. 

The Magazine of Art lor September (Cassell, Petter, 
Galpin & Co., 596 Broadway, New York) is an unusually 
fine number. Lovers of art will appreciate the excel- 
lent illustrations and valuable information which this 
beautiful periodical supplies. 

Forests and Forestry. By S. V. Dorrien. 
New York. Paper, pp. 46. 
This is a letter addressed to Verplanck Colvin, Esq., 
Superintendent of the Adirondack Surveys, on the im- 
portance of forests and their management in Germany, 
with a short review of the historical development of 
forestry. 




HINTS TO CORRESPONDENTS. 
No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 
We renew our requestthatcorrespondents, in referring 

to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the ScibNtipio Ameeioan Supple- 
ment referred to in these columns may be had at this 
office. PricelO cents each. 



(1) J, W. C. asks how to measure a build- 
ing or rooms to heat them with steam. A. According 
to Haswell, one square foot of plate or pipe surface will 
heat from 40 to 100 cubic feet of inclosed space to TS" 
in a latitude where the temperature ranges from —10°. 



As a general rule 1 square foot of heating surface will 
heat 100 cubic feet in an inner room, and 75 in an ex- 
posed room. 

(3) R. C asks for the rules for heating of 
buildings by steam and hot water; or quote the best 
authority. A. See reply to J. W. C. on this page, also 
consult " Box on Heat." 

(3) H. B. asks: 1. Which slides of a verti- 
cal and which of a horizontal engine wear the fastest, 
also the reason, 'practically? A. It depends upon which 
way the engine runs. A moment's observation should 
satisfy you which slide receives the most pressure. 

2. Why do locomotive cylinders wear most at the 
ends? A. Do they wear most at the ends? If so they 
wear differently from all other steam cylinders. 3. 
Where can I obtain informatiouj about cycloids? A. 
In any good geometrical work. 4. What is the best 
works on locomotives for a young mechanic to study? 
A. "Forney's Catechism of the Locomotive" and 
" Clark on Locomotives." 5. What course of draughting 
would you advise a young mechanic to go through? A. 

[ If without a teacher, study MacCord's drawing in SctBN' 
TiFic Amebican Supplement. 

(4) C B. writes; 1. I have had a practical 
optician experimenting the "new camera lucida," &i 
described in Scientific Amebican Supplement, No. 
158, and he can make nothing of it. Please give me the 
address where they may be had. A. As some of the 
draughtsmen in this office have made cameras from 
the directions given in the Supplement, we conclude 
that you have not followed directions carefully. The 
address of the inventor of this form of camera lucida is 
given m the article referred to, 2. Also, is there a way 
to cast under pressure, and how? A. Pour your metal 
into the^mould through a tube and leave a column of metal 
standingin the tube. If themetal melts at a high tem- 
perature the tube should be lined with clay or moulding 
sand. 3. What is the composition of oreide, that watch 
cases are formed of sometimes, and in what proportions 
are 'the metals mixed? A. Oreide: copper, 73; zinc, 
12"3; manganese, 4*4; cream of tartar, 6'5; sal ammoniac, 
2"5, quicklime, 1"3. 

(5) M. & L. ask: 1. Is the electric light 
more injurious to the eyes than the ordinary coal oil 
lamp? A. The light is not injurious, but to view the 
source of light is. 2. Is the electric light, described in 
Supplement, No. 149, sufficient to light a room, 7 feet x 
10 feet X 11 feet? A. The electric light referred to is 
designed merely for experimental purposes and not for 
continued use. 3. Will it answer to make the battery 
jars of the ordinary household howls? A. Yes. 4. 
Are the zincs of the ordinary thickness as that used by 
the tinsmiths? A. No; the zinc must be at least ^ inch 
thick, and it should be thicker. 5. Are the carbon 
holders made of brass? A. Yes. 

(6) P. S. writes: 1. I have some cotton 
covered copper wire; would it not be best to varnish it, 
to make the cotton stick to the wire better? A. Yes. 2. 
How many feet is 1 lb. No. 24 wire? A. About 800 feet. 

3. Are the coils for an electric bell and an electro-mag- 
netic machine wound opposite to each other, that is, 
one right and the other left handed? A. They may be 
wound in opposite directions, or in the same direction, 
provided they are connected so that the current 
traverses them in opposite directions. 4. Is it best to 
wind the wire directly on the soft iron core, or on a thin 
wooden spool? A. Wind on the core after wrapping 
it with paper. 5. How are spools wound to give shocks, 
and with what No. wire? A. See Scientific Ameri- 
can, Vol. 39, p. 203 (14). 6. Is a Leclanche battery for 
an electricity machine good to give shocks? A. It will 
answer fortemporary use, but is not suited for long con- 
tinued use, as it quickly polarizes. You should use 
some form of constant battery. 7. What does cotton 
covered copper wire No. 24 cost a pound? A. $1.10. 
8. Where are the ends of the wire from the coils of 
an electro-magnetic machine fastened? A. To the com- 
mutator cylinder. 9. Is it best to put a strip of paper 
under each layer of wire in the coils? A. Yes. 

(7) H. N. C. asks: How many cells of the 
gravity battery will be necessary to heat a piece of pla- 
tinum sufficiently to light the gas with? A. About 25. 

(8) H. M. P writes: In the plan of the in- 
duction coll in No. 162,SciENTiFia American Supple- 
ment, the secondary coil seems to be wound in two sec- 
tions. Is it necessary? Would it not be as well to wind 
it right across, and put a layer of shellac and thin paper 
betvreen each layer? A. Many coils have been made in 
the manner proposed by you, but the plan given in the 
Supplement is cheaper, and the coil made in that way is 
less liable to injury by internal discharges. 

(9) O. E. P. writes: 1. I wish to transfer 
upon black painted work a large number of ornaments, 
borders, etc., in gold bronze, and propose to have them 
engraved and then printed and bronzed on paper, some- 
what like the transfer ornaments used on carriage work. 
What preparation shall I use on the press in printing? 
Will the gold size usually used by printers answer? A . 
As we understand you,the printer's gold size will answer. 
2. What kind of paper should be used? A. Use a 
heavily sized lithographic transfer paper. 

(10) M. J. W. asks: Can animal fat be 
thoroughly incorporated with common clay? And can 
the whole be aerated? A. If we understand you, no. 

(11) H. S. asks: What substance is put in 
safes to make them fireproof? A. The composition of 
19 different fillings is given on p. 218 (17), Vol. 40 of 
Scientific Ameeican. 

(13) " Reader " asks how to write or en- 
grave.in relief on zinc plates, for printing, as is done by 
zincographers. A. Use good lithographic ink, and 
etch with very dilute sulphuric or nitric acid. 

(13) H. 0. H. asks: Has there ever been a 
book of instruction published on lithography or photo- 
lithography or both; if so, where can they be obtained? 
A. Consult Vogel's " Chemistry of Light and Photo- 
graphy." See advertising columns for address of book- 
sellers. 

(14) S. E. T.— The wheel question, "How 
many times does a vfheel revolve on its own axls^ in 



traveling once around the periphery of a fixed wheel, 
both wheels being of the same diameter?" was so fully 
discussed a few years ago in the Scientific American, 
that we cannot again revive it. Many columns, for 
several weeks, were devoted to the discussion. The 
lunar motion argument which you now suggest was 
then presented. A pamphlet of over a hundred pages, 
called " The Wheel," was printed, containing the dis- 
cussion. By a little perseverance and care In observa- 
tion you can probably satisfy yourself by trial with a 
pair of wheels, that the moving wheel makes one revo- 
lution on its own axis and one revolution around the 
axis of the fixed wheel. 

(15) W. F. asks: Is there a company mak- 
ing hydrogen gas out of water, on a large paying scale; 
if so, what is the process? A. See Scientific Ameri- 
can Supplement, No. 43, p. 654, Lowe Gas Process. 

(16) E. B. T. C. asks: What medicine or 
combination will relieve me from the fatty substance, 
commonly called " black heads," which accumulates in 
the face? A. A very moderate diet and frequent bath- 
ing are among the best remedies. 

(17) 6. W. M. asks for the best varnish or 
preparation for the iron cover of a cistern to preserve it 
from rusting. A harmless substance is desired, as some 
slight portion of the rain water that falls on the flat 
cover is liable to enter the cistern. ■ I'he water is used 
for domestic purposes. A. You may use genuine as- 
phaltum varnish, 

(18) E. J. S. desires information in regard 
to boring cylinder with boring bar, with the cylinder 
clamped on the carriage and the centers set out of line. 
WUl the hole bored be round or oblong? A. Oblong or 
elliptical. 

(19) G. W. L. writes: 1. I have a clock of 
the old kind, generally denominated "grandfather's 
clock," with a good walnut case, which is p ainted red. 
What process shall I take to remove red paint? I am 
desirous of having it painted with some other paint. I 
would therefore like to remove old paint without injury 
to the case. A. Warm the paint with a hot shovel held 
near it, or with the flame of an alcohol lamp, then re- 
move the paint with a wide scraper. 2. I am running 
an engine 14x20, 120 revolutions per minute; the opening 
to admit steam to steam chest is 4 inches x 1J4 inches: is 
there area enough to feed cylinder of the above named 
size? A. It is about one half as large as it should be. 3. 
What should be the size of openings or induction ports 
of cylinder 14x20,making 120 revolutions per minute? A. 
About 9 inches x 1J4 inch. 4. Should like to know what 
examination a man must go through to be hired as rail- 
road engineer, that is, to run locomotive? A. We do 
not know the character of the examination required on 
railroads ; it is probably different on different roads, 

(30) B. C. C. writes : Our engine started to 
cut in the steam chest, so that we had to ^et in a false 
face. This face is just large enough to hold all the parts; 
and then lead was run in at each end of the face to make 
it steam tight. Every six months the cylinder has to be 
taken off and the lead run in again to keep the face 
steam tight. Is there anything better than lead that 
will do to put in its place that will answer the purpose 
and will not have to be renewed, as it is a great deal of 
trouble to take off the cylinder every time it needs 
fixing? A. Type metal would be much better than 
lead. Use Babbitt metal if you cannot procure type 
metal. 

(31) " Subscriber" asks: What is the ratio 
of iron and lime (as a flux) to the silica in the ore, and 
upon what does such ratio depend? Also, what is the 
simplest and best work pubUshed on lead smelting, and 
the reduction of argentiferous lead ores? A. The iron 
desulphurizes the galena, and the lime appropriates the 
silica which would otherwise combine with the lead. 
100 lb. galena (clear) requires about 23 lb . iron (or its 
equivalent in iron ore), and the quartz sand in the neigh- 
borhood of equal parts of limestone. Consult parts 4 
and 5, Percy's " Metallurgy." Your ore will be noticed 
under "minerals." 

(33) J. S. T. writes: 1. I am experiment- 

mg with a new propeller. The model is 6 inches in 
diameter, and I would like to make models of the best 
that are in use to work against it. Please give the pro- 
portions. A. You should learn how to draw a propeller 
by studying " MacCord's Mechanical Drawing," in the 
Scientific American Supplement; you will then be 
able to draw all the different forms. 2. If there is any 
treatise on the subject you would advise me to peruse, 
please state where I can find it. A. There is no one work 
published that would meet your wants; information on 
the subject is scattered through various books and 
periodicals, 

(33) H. A. W. asks: 1. Would the easily 
made chromic acid batteries do for magnetizing a rat- 
tail file? A. Yes. 2. How many cells would it take to 
destroy life? A. With a suitable induction coil, 18 or 
20 cells. 3. Where can I get the carbon pencils? A. 
From dealers In electrical supplies who advertise in our 
columns. 4. What size wire do I need for covering the 
file and how much? A. Use about 50 feet of No. 16 
cotton covered wire. 

(34) A. 6. S. asks how to make the pre- 
paration that is put on cards which turn a different color 
when there is a change of weather. It is of a pale blue 
color when fair weather, but in damp and rainy weather 
turns a pale pink. A. Use a dilute solution of chloride 
of cobalt in soft water. 

(351 A. J. H. asks (1) how to find the area 
of a piston. A. Multiply the square of the diameter by 
the decimal 07854; all engineers' pocket books have 
tables giving the area of circles. 2. The way to find the 
travel of piston in feet per minute? A. Multiply the 
number of revolutions per minute by twice the length 
of stroke. 

(36) S. L. J. asks for the best recipe for 

making a strong quick drying paste or preparation of 
which flour is the base, similar to that used on envelopes 
or postage stamps. A. The mucilage is prepared from 
gum dextrine (British gum), 2 parts; water, 5 parts; 
acetic acid, 1 part; dissolve by aid of heat. Strain, and 
add 1 part 80 per cent alcohol. 
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(37) H.: 6-. A. asks: Can you give me a 
rnle'Tiy which I can calculate the velocity of steam at 
different pressures through pipes of different sizes, and 
how much to deduct for friction on straight pipes and 
angles of 90°? A. A formula for the flow of steam and 
gases, which is generally accepted as correct, is still 
wanted. You can find rules and formulae in Clark's 
Manual for Engineers," page 893 and onward. 

(S8) H. von S. asks: 1. "Where and by 

whom are steam engines manufactured to bum petro- 
leum oils in place of coal or wood? A. We know of 
no one who makes boilers specially for petroleum, 
though there are many boilers in the oil regions in 
which oil is used as a substitute for other fuel. 2. What 
would be a suitable size of such engine to give a boat, 
30 feet long by 8 feet beam, a speed of lOiniles a.n hour? 
A. The engine for such a boat should be about 6 inch 
cylinder by 8 inches sti'ol^e, with tubular boiler {iboiit 40 
Inches diameter by 5 feet high. 

(39) W. R. J writes: There is a blast fur 

nace located about 1,300 feet from a water power. It 
has been proposed to convey the power by wire ropes to 
the blowing machinery located at the furnace. I suggest 
that the machinery be located at the power and the air 
conveyed to the furnace. The furnace will require about 
1,300 cubic feet of air per minute, at an average press- 
ure of 2yt lb. per square inch. I propose to use a 15 
inch pipe. Which plan do you think best, and what 
would be the loss" in friction through the pipe? A. 
Locate your blast machinery near the power, and convey 
the air in a large pipe; the pipe, if large,will be a substi- 
tute for a receiver or reservoir. 

(30) W W. S. asks (1) if it is necessary 
that the "air chamber " (that is, any part of it) iri a force 
pump should be higher than the discharge snout. A. 
Yes, to prevent the air passing away with the water. 2. 
When an air chamber is used, does any of the water 
pass into it and by so doing compress the air? 
A. Yes, sufficient to compress the air to the pressure 
required for delivery of the water. 3, Should an air 
chamber be perfectly air tight? A. Yes. 4. What are 
the advantages to be derived from using an air chamber? 
A. More,uniform delivery of water and relief to the 
valves 

(31) G. M. asks how to determine the con 
ducting power of liquids. A. To measure the resistance 
of liquids makea wooden trough, 4 or 5 inches long. and 
cement it with sealing was. In this trough place two 




movable blocks, a a, the edges of which, extending over 
the sides, will serve as indices to the scale. To each of 
these blocks is attached a platina plate, soldered to a 
spiral copper wire, the ends of which are fastened to 
the trough. The liquid is placed in the trough, and the 
plates placed at any convenient distance from each 
other. After observing the galvanometer placed in the 
same circuit with this apparatus, a rheostat is substi- 
tuted for the liquid and adjusted until the same deflec- 
tion is produced. Since Ohm's law holds good for 
liquids as well as solids, the resistance of a stratum of 
liquid can be calculated from the length, breadth, and 
thickness when the resistance for the unit of section and 
length is known. 

(32) B. H. L. asks: 1. Is civil engineering 
a good, profitable, and healthy business? A. Yes, in 
ordinary times. 2. How and where is the preparation 
best obtained ? A. At educational institutions where it 
is especially taught. 3. Is civil engineering as good a 
business as mechanical engineering, and where do you 
get the best preparation for a mechanical engineer? A. 
The difference will depend entirely on circumstances. 
For mechanical engineering, in a technical school and 
workshop. 

(33) M. A. D. writes: Suppose 1 have a 
furnace and boiler for making steam to run a large air 
pump. I have this pump to force air into a large iron 
drum. I then use this compressed air to run an engine. 
What per cent of the steam power can I get out of the 
air engine? A. Probably from 30 to 55 per cent of the 
power expended, and by an exceptionally good arrange- 

'ment, perhaps somewhat more. 

(34) W. C. B. asks: Would a circular steam 

boiler, 10 inches in diameter by 12 inches long, with 
wrought iron sides 3-32 of an inch thick, and cast iron 
heads 5-16 of an inch thick, with 5 one inch flues, be per- 
fectly safe at 501b. pressure? A. Yes, with the excep- 
tion of the heads; if they are to be cast iron, make them 
% inch thick at least. 

(35) G. H. B. asks: What will be the mean 
velocity of a stream of water running through a pipe 
2}4 feet djam , 1 mile long, grade of V/z inch to 100 feet, 
and a mean head of 2 feet? A. Formulas given differ 
very much, but the average result is about 3*8 feet per 
second. 

(38) G T asks if there is such a place on 
the American coast, north, south, east, or west, as Eddy- 
stone Lighthouse, or North and South Eiisto, or Edisto 
Island? A. Edisto Island, in the southern part of South 
Carolina, is at the mouth of the Edisto' River, and is 
formed by two tidkl streams called North Edisto River 
azid South Edisto River. Edisto Island post village is 
on Edisto Island. 

(37) W. M. B. asks if a locomotive engine, 
same cylind)^ aod same preBsare of Bteam, is aB effec- 



tive as a stationary engine,atid if not, why not? A- N'o, 
because the valve arrangement will not permit the 
working of the steam expansively to the same degre^ of 
efficiency. 

(38) P. L. writes I am troubled with salt 

in my boilers coming.from the lower levels of^tlie mine, 
I understand in ocean steamship practice, ziric is put in 
the boilers. What action has it on the salt? Is it used 
as a plain metal or a compound, and how, and in what 
quantity? A. Zinc Is more electropositive thaniron, 
and in virtue of this property it in a measure protects 
the boiler plates from corrosion. It is usually employed 
in the form of plates or scrap (spelter) in quantities of 
5 or io lbs. 

(89) P, R. R. asks: 1. Will the power or 
polarity of a permanentmagnet be affected by constant 
use.oh an electro-magnet, to be attracted and repelled, 
^nd liable to be left in either-position for a leng^ of time ? 
A. If theelectro-magnetis strong, and the Jikie poles of 
the two rnagnets are in contact with or n^r each other 
for a time, the polarity of the permanent ihagnet would 
be neutralized or reversed. 2. If an electro-rttagnet is 
more than twice as strong, as a permanent magnet, or 
vice versa, would not the attraction of the strong magnet 
for the metal of the other overcome the repelling force 
of its correspontjing pole and. attract instead of repel it? 
A. Yes. 3. Would it not be the same if both were per- 
manent magnets, or both electro-magnets? A. Yes. 

(40) W. A. A. writes: 1, I want to make 

an engine,3)4 inches stroke and 3X inches diameter ,how 
large should the ports and exhaust be? A. Steam ports 
X inch X 2% inch. 2. How large a boiler and of what size 
copper should it be made of, so that it would stand 150 
b? A. Exhaust ports ?^ inch x 2% Inch. The size 
of the boiler about 30 square feet heating surface, but 
will depend upon the speed of the engine and thickness 
of metal upon the design of the boiler. 3. How large 
a boat would be best adapted for this engine? A It 
would probably drive a good model boat, SI feet in 
ength, ata fair speed. 

(41) W. H. G. asks: 1. If two or more 

small cubes of Indiarubber are clamped together in a cer- 
tain machine, would the pressure cause all of the pieces 
of rubber to be equally reduced in the direction of the 
pressure,or would some of the pieces yield more than 
the others? A. As we understand you, if the cubes were 
taken from thesamepiece of rubberthe elasticity would 
be about the same in all of the pieces. 2 How long 
would the elastic nature of rubber continue if subjected 
to such pressure at intervals, and where the degree of 
force applied sometimes varied? A. Your question will 
not admit of a definite reply; from one to five years, 
depending upon the conditions of strain, wear, and ex 
posure. 3. In what way can rubber be made to resist 
the hurtful effect of linseed and other oils? A. If the 
rubber is to be subjected to varying compression, we 
know of no practical means of protecting it. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated; 

C. p. T —No. 1 (quartzose), gold, 1 3-10 dwt.; silver, 
255-lOOoz; value $4-13 per ton. No.2,gold,13-5 dwt.; 
silver, 6 68-100 oz.; value per ton, $8.97. The others con- 
tain nothing.— J. S. R.—l. Pyrrhotine (magnetic pyrites, 
iron sulphide). 2. Zincite (red oxide of zinc). 3 and 4. Mag- 
netite (magnetic iron ore).— E. H.— Quartz and magnetite 
an excellent iron ore.— J. W C— It is mica8cales,of little 
value.— W. E. K.— Fossiliferous limestone.— J. D. M.— 
Chrysolite (olivine) in basalt.— H. W. T.— Lime carbon- 
ate. We do not exchange specimens.— N. P. W. — They 
are impure hematites (iron ores). No. 1 contains much 
sulphur, and No. 2 manganese and probably titanium. — 
W.S.H.— Iron pyrite (sulphide of iron) —G. P.— It is 
graphite (plumbago). If found in sufficient quantities, 
of some value.— L. L. R. & B.— Fragments of quartz, 
valueless. 
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lOR WHICH 

Letters Patent of tbe United States irere 
Granted In the 'Week Endlns 

September 9, 1879, 

AND EACH BEAKIIVG THAT DATE. 

[Those marked (r) are reissued patents.] 



Buttons -from Wood, ■etc.,.riianufacture of orna- 

• mental, VV- F. NUes (r) 

Can labeling machine, D Heston 

Cane juice, apparatus for defecating,. L. B HaH. . 

Car cfiupling.BSSliff & Harrod 

Car seat tack, B«L.,Woo-d 

Carboy tninnigiijS. M. Helton 

Card, visiting, PVilake 



219,«2 
219,466 
219,435 
219,556 
219,473 
219,464 
219,401 
219,491 
219,361 
219,434 
219,387 
219,427 
219,643 
219,420 
219,610 
219,426 
219,356 
219,634 
219,617 
219,381 
219,386 
219,490 
219,416 



Air engines, apparatus for moulding and casting 

heatersfor, A. K. Rider 219,412 

Anger, post hole, C. A.Hudson 219,478 

Axle lubricator, vehicle, Cresse & St. John 219,347 

Axle, vehicle, C. W. Ball... 219,432 

Bale ties, fastening cotton, C. Swett (r) , 8,886 

Barrel hoop, corrugated, A. Elselein 219,361 

Barrel roller, C. A. Wolff 219,554 

Bayonet, wiping rod, E. L. Zallnski. 219,424 

Bed. cabinet, L. C. Boyington 219.342 

Beltingmachlne, J. Sharp 219531 

Binder, metallic book, T J. Thorp. 219,419 

Boiler furnace, steam, S. G. Clark 219,344 

Bolt heading machine, G. H. Webb 219.545 

Book, scrap, R. Sneider 219,370 

Boo't and shoe counter 8tiffener,F. Avery .219,430 

Boot and shoe heel, F. Richardson 219,525, 219,526 

Boot and shoe sole channel striper, A .E. Wheeler 219.547 

Bottle stopper, A. Godfrey 219,459' 

Brickkiln.H. McOue ... 219.492 

Bridle, harness, H. E. Fowler 219.394 

Brush, metallic, L. D. Grant 219,,'»6 

Brush wood boring machine, Willcox & Ranney . 319,550 

Burglar alarm, G. Hutty , 219,401 

Button, W. VV. Covell 219,447 

Button and stud, W.R. Dutemple ., 219,350 

Button for gloves, etc., D A.Johnson 219,358 

Button, separable, W. G. Smith 219,369 



Carpet stretcher^ W . W . K irkpa trick 

Cartridge, H. W. Mason 

Check rower, B. S. McEwen 

Cheek rowers, stop knot for, M.J. Barron 

Churn, F. G.Butler ... 

Churn, B F. Aldridge , 

Clothespin, M. Warren 

Coffee cleaner, A. Wakeman, Jr 

Collar, harness breast, R. Pattin etal 

Collar, horse, E. L. Albro 

Cork cutting machine, B. F. Harrington 

Cornstalk cutter, S. D. Bice 

Cotton press, T. Quinn. . 

Cultivator and plow, w. P. Bettendorf 

Curtain fixture, Buckley & Sawyer 

Curtain fixture, J. W. Maoy... 

Cutlery, J. J. C. Smith 

Dental plates, etc.. apparatus for the treatment 
of celluloid and vulcanite in the manufacture 

of, R. Brewster 219,382 

Diaphragm, Gilbert & Wilder 219,458 

Ditching machine, F. Plumb 219,515 

Door securer, D. F. McKltrick 219,493 

Electric machine, dynamo, T. A. Edison 219,898 

Electro-magnetic motor, h. G. WooUey.' 219,422 

Elevator, P. J. Schmitt 219,367 

Envelope, S. P. Cady 219,444 

Fence, R. M. V. Lovins 219,406 

Filter, water, W. B. Puffer 219,516 

Fire alarm apparatus, J. N. Gamewell (r) 8,891 

Fire escape, L. L. Petterson 219,511 

Fireplace, F A, Sage 219,530 

Fluting iron, L. P. Dean 219,390 

Foghorn, B.R. Whitney 219,374 

Fruit drier, E. McFarland 219,862 

Fulling stock, G. Tule 219,662 

Furnace automatic governor, Weaver & Cheyney. 219,421 

Gaiter, button, G. Beneke 219,436 

Galvanic battery, G. M. Hopkins 219,477 

Gas meters, lock cock for, Bryan & Mather 219,441 

Gas retort, A. W. M. Maass... 219,489 

Gate, J. B. Mynatt 219,602 

Glass or china ware utensils, connecting parts of, 

J Story 219,418 

Gluepot, C. S Comins 219.388 

Governor, horse power, J. Worlck 219,558 

Grain binder, C. S. Banker 219,433 

Gun wiper, T T. Brown 219,384, 219,885 

Harness pad, ventilating, J. W. Lewis 219,487 

Harrow, D. A. Plecker 219,513 

Harvester, A. N. Wilson 219,658 

Harvester grain binder, T. H. Parvin 219,506 

Harvester reel and rake, D. L. Emerson 219,453 

Hat and other head covering, H. A. Whiting 219,649 

Hat, bonnet, and other head covering, G. Gray. . . 219,461 

Hat fianging machine, G. Yule 219.661 

Hat pouncing machine, G. Tule 219,560 

Hat pressing machine, G. Tule 219,559 

Hatchway door, automatic, W. A. Holbrook 219,474 

Hay and cotton press, J . Hufiiaker 219,479 

Head covering, B. Gray 219,462 

Hides in tan vats, raising and transferring, J. A. 

Smith 219,537 

Hinge. C F Wilson 219,662 

Hoop iron, machine for bundling, W. Stubblebine 219,640 

Horse detacher, J. P. Crutcher 219,448 

Hosenozzle.T O'Neill 219,605 

Hub, metallic, Sawdon & North 219,413 

Hydraulic power mechanism, O, C. 'Woolson 219,555 

Indicator lock, F. W. Mix 219.496 

Inhaler, G H. Hurd 219,400 

Ink well for school desks, G. H. Hcnkel 219,399 

Insole, CO. Kanouse 219,484 

Iron and steel, dephosphorizing, J. Reese 219,519 

Iron and steel, manufacture of , G. W . Swett 219,541 

Iron, manufacture of, B, Pettitt 219,410 

Ironing apparatus, J . G. Crawford 219,345, 219,346 

Jewelry charm, S. Coleman 219,445 

Lamp, miner's, J, Fleming 219,352 

Lantern, F. J. Dennis 219,449 

Lap ring, B. Hancox 219,465 

Lard mixer and cooler, C. J. Tergason 219,423 

Latch. J., J. W.& W K. Kaye 219,485 

Liquid compounds, vessel for mixing, O. Dierking 219.349 

Loom let-off mechanism, J. D. Cottrell 219,389 

Lubricant, S. Frazer. 219,466 

Lubricating device, H. Park 219,507 

Magneto-electric machine, O. Helkel 219,398 

Measuring strip for rolled fabrics, A. B. Hayden. 219,470 

Mechanical movement, D. T. Partlow 219,409 

Medical compound, B. W. Hair 219,396 

Milk cooler, W E.Lincoln 219,359 

Milk, sugar, etc., process and apparatus for granu- 
lating and desiccating, J . R Pond 219,411 

Millstone dressing machine. F. H. Plummer 219,514 

Millstone poUsher, H. Deal 219.391 

Miterbox, J.Reid 219,521 

Nail machine feeder, J. T. Jones 219,483 

Nut, top prop, H. Smith 219,417 

Nuts, machine for hiaking, E. P. Mc Lane 219,363 

Oil can, J. Rhule, Jr 219,522 

Oven, roasting, H. C. Atkinson 219,4'ffl 

Ozone apparatus, P. W. Bartlett 219,378 

Padlock, T>H. Wlchert 219,376 

Paints from cans, appar. for expelling, C. Moser. . 219,498 
Paper, applying gypsum in the manufacture of, 

J. Manning .- 219,407 

Paper bag, satchel-bottomed, D. Appel 219,376 

Pavement, concrete, J. Murphy 219,601 

Pinchers, J. Christ 219,604 

Pipe case and tobacco pouch, B. B. Dixon 219,450 

Pipes, device for clearing obstructions from,T. B. 

Armstead 219,428 

planter, corn and pea, L. H. & R. P. Johnson 219.482 

Planter, cotton, W. H. Whetstone 217,548 

Planters, runnerfor com, G. S. Rarey 219,618 

Plow, J. A. J, W. Parker 219,609 

Plow cutter, 'Wansbrough & Speer (r) 8,888 

Plow.gang, Hart & Nicholson 219.467 

Plow scraper and sweep attachment, G. B. Gay . . 219,466 

Portable engine boiler. H. W. Rice 219,523 

Portfolio and writing tablet, J. F . Dubber 219.461 

Pruning and grafting implement, C. M. Kingsbury 219.403 

Pump, J. E. Nale 219,508 

Pump.J P.Ryan 219,529 

Pump for tubular wells, Manvel & Turner 219,360 

Pump reel mechanism , sand, B. E. Wangaman. . . . 219,642 

Pump, steam, A L. Ide .'...., •■■■ 219,481 

Railway, elevated, C. Donkersley 219,392 

Railway fish plates, locking device for, Sherck & 

Batlg, Jr.. ....' ... 219.414 

Railwayslgnal. M.L. Hurd 219,480 

BaawayBWltch.P.L. Bridges 219,38S 



219,416 
219.403 
219,364 
219,357 
219,533 
219,497 
219,528 



Railway switch, H. N. Hopkins 219,473, 219,476 

Railways, muffling contrivance for elevated, J. R. 

Harrington 219.S97 

Refrigerator, ,W. Greth .■ 219,355 

Refrigerator, J ■ M. Slosson 219,536 

Rheostat and transmitter, carbon, J. B. Watson. . 219,644 

Rotary engine, F. Pernot 219,366 

Rubber handles for cutlery, etc., manufacture of 

hard, J. J. C, Smith 

Saddle tree fork, C. D. Moody 

Salve, J. W. Osborne 

Sample box, S. G. Howe 

Saw handle, C. T. Shoemaker 

Saw mill, gang circular, J . W. Morris 

Saw mill, reciprocating, I. M . Rosier 

Saw teeth, device for setting, jointing, and gaug- 
ing, L. H. Bigelow 219,438 

Sawing machine, drag, B. Ross 219,366 

Scissors and shears, G. C. Avery 219,340 

Screw driver, crank, G. Abrams .". 219,426 

Screw plate, H. D. Barnes 219,379 

Seaming machine, metal, H, C. Milligan 219,494 

Sewing machine motor, J. M. C. Bennett 219,437 

Ship's log, A.Gordon 219,460 

Shoe sole edge setter and finisher, L. S. Bridges. . 219,442 

Soap, A. Smith 219,538 

Spectacles, etc., case for, E. J. Hauck 219,468 

Speed and time recorder, J. D. Richardson 219,527 

Spinning mule momentum brake, W.A.Parkhurst 219,508 

Spur, T. Beck 219,341 

Steam engine, W. Moore 219,496 

Steering propeller, J. J, Kunstadter 219,405 

Still, oil. B. Weston 219,646 

Stone, pottery shapes for building blocks to re- 
semble, A. Campbell 219,343 

Stool, undertaker's, H. Smith 219,536 

Stud or button, shirt. D. S. Spaulding 219,371 

Stump and stone extractor, etc., J, Henshaw 219,471 

Surcingle, G. M. Warr 219,372 

Table leg, detachable, J. W. Bullock 219,443 

Target balls, making, O, P. 'Woodward 219,557 

Teapot, W. W. Stevens 219,539 

Telegraphs, application of the condenser to mul- 
tiple, Thompson & Selden (r) , 8,889 

Telephone, electric, W. F. Cook 219,446 

Thrashers, band cutter and feeder for, I, H.Green 219.463 

Time instrument, solar, S. Hayf ord 219,469 

Tire tightener, T, A, Frakes 219,863 

Tobacco handler, leaf, M . W, Sharer 219.368 

Toy, J. Baumgartner , 219,880 

Toy, W. S. Reed , 219,520 

Truck attachment, hand, J. L. Johnson 219,402 

Truck, car, W. E. Peyton 219,5ia 

'Vehicle wheel, I. F. Munson 219,500 

Velocipede, Will & Uebele 219,661 

'Veneer box, H. c. White 219,373 

'Vent for beer barrels, automatic pressure, Boles 

&Hall 219,440 

Ventilating waste pipes in houses, M. Mulligan 219,499 

Wagon brake, O . T. Baker 219,431 

Wagon, dumping, R. H. Sherar 219,532 

Wagon hound lock, Goodman & Wilcox 219,364 

Wagon, locomotive tram, H . A . Edwards 219,452 

Wagon runnhig gear, W. T.Gibson 219,457 

Walking machine, passive motion, L, H. Blend.. 219,439 

Washer, clothes, R. p. Lummis 219,488 

Washing machine, J . W.King 219,486 

Washing machine, W. Sias 219,534 

Washing machine, M, A . Tinker (r) 8,892 

Watercloset, M. R. Fory 219,454 

Water mains, combined sleeve and clamp for re- 
pairing, J. M. Atkinson 219,339 

Water wheel, J. A.Davis 219.348 

Wood, composition for preserving, O . App 219,377 

'Wooden boxes, making, G. W. Bradley (r) 8,890 

TRADE MARKS. 

Biscuit and crackers, W, B, Treadwell 

Brushes made of bristles, Hanlon & Goodman 

Canned fruits, vegetables, and oysters, Mitchell, 
Fletcher & Co 

Canned oysters. The Union Oyster Company of Bal- 
timore City 

Canned oysters, fruits, and vegetables, J. S. Parren 
& Co 

Cigars, Sanderson & Horn 

Cigars, cigarettes, and chewing and smoking to- 
bacco, L. Hlrschhorn & Co 

Cigars, cigarettes, and smoking and chewing to- 
bacco, F. McCoy 

Cigarettes, B. Leidersdorf & Co 

Pood for animals, J. S. Knapp 

Gin.H. H. Shufeldt&Co 

Hair dye, G. R. Finlay &Co 

Kerosene wicks, B. W. Holbrook ; 

Medical compounds for the cure of lung and throat 
diseases, E. H. Carpenter 

Perfumery, Toung, Ladd & Coffin 

Shirts, C. G. Meginnlss 7,658 to 

Table cutlery, pocket cutlery, and butcher knives, 
Frary Cutlery Company 

Washing compound, J. D. Larkin & Co 

Teast cakes and baking powders, J. N. Brady 



7.673 
7,668 

7,671 

7,674 

7,677 
7,664 

7,656 

7,667 
7,656 
7,67tl 
7,672 
7,666 
7,669 

7,676 
7,678 



7,667 
7,666 
7,675 



DESIGNS. 

Cake of soap, J. C. Lyon 11,410 

Carpet, W. L. Jacobs 11,399, 11,412 

Carpet, H. Horan 11,396 to 11,398, 11,408 

Carpet, G. W. Piggott 11,401, 11,402 

Clock case, G. Mulier 11,403 

Dishes, R. M. Brundige 11,411 

Fly traps, T, W. Brown 11,395 

Font of printing types, C. B. Heyer 11,403, 11,404 

India-rubber overshoes, J, Pienovi 11,400 

Inkstand holders, A. Patitz , 11,406, 11,407 

Jewelry settings, C. P. Wood... 11,409 



English Patents Issued to Americans. 

From August 9 to September 2, inclusive. 
Book stand, F. G. Johnson, Brooklyn, N. Y. 
Buckles, W. J. Carnes, Gonzales, Texas. 
Compound for protecting goods, D. W. Lamb, N. T. city. 
Grain elevator, J. B Stoner, Toledo, Ohio. 
Guns, W. B. Parwell et at, Brooklyn, N. T . 
Horseshoe machinery. J.R.Willlams etal. .Johnstown, Pa. 
Knitting machine, B. F. Shaw, Lowell, Mass. 
Maqhineguns, D. C. Farrington, Lowell, Mass. 
Mifisforgrinding corn, etc., A.L.& E.Lister, Newark, N.J. 
Mowing machine, P. Mast et al, Springfield, Ohio . 
Puddling furnace, J. Luhens, Conshohocken, Pft. 
Pressure regulator, G. Boss. Troy, N. T. 
Railway signalingapparatus.W. Robinson, Boston, Mass. 
Sewing machines, Wilson Sewing Machine Company, 

Chicago, III. 
Spinning machinery, J. Abbott, Philadelphia, -Pa. 
Telephore, s. H. Short, Franklin Co., Ohio. 
Water supplying apparatus, N, W. Green, Springfield, 

Mass. . 
Wheels, manufacture of, C . Brled, Newark, M.J. 
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luside Faee* each insertion m - -75 cents a line* 
Back Page, ench insertion #1.00 a line. 

(About eiffbt words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Heat, Steam, tie Steam Enpe, 

Armstrong. The Construction and Management of 
Steam Boilers. With an Appendix by R. Mallet. 111. 

12mo, $0.75 

Baker. The Mathematical Theory of the Steam Engine. 

Illustrated, 12mo, . , . . $0.75 

Burgh. Practical Rules for the Proportions of Modern 

Engines and Boilers for Land and Marine Purposes. 

12mo . $1.50 

Bourne. Recent Improvements in the Steam Engine. 

Illustrated. 12mo $1.50 

Campin. A Practical Treatise on Mechanical Engineer- 
ing. Illustrated by 29 plates and 100 wood engravings. 

8vo, $6.00 

Clark. Fuel ; its Combustion and Economy. Illustrated 

by 144 engravings 12mo, . . . . |2.36 

Colbrin. The Locomotive Engine. Illus. 12mo, $1.26 

Donaldson. Drawing and Rough Sketching for Marine 

Engineers Illustrated by 12 plates. 8vo, . $2.25 

Edwards, Catechism of the Marine Steam Engine : for 

the use of Engineers, Firemen, and Mechanics. By 

Emory Edwards. Illustrated by 60 engravings of the 

most Modern Marine Engines. 12mo. {Beady in a few 

days.) $2.00 

Lardner. The Steam Engine. Illustrated. Kmo, $0.75 
Main and Brown. The Indicator and Dynamometer. 

Illustrated. 8vo, $1.50 

Main and Brown. Questions on Subjects Connected 

with the Marine Steam Engine. 12mo, . $1.50 

Main and Brown. The Marine Ste^m Engine. With 

numerous illustrations. 8vo, . . . $5.00 

Norris. A Handbook for Locomotive Engineers and 

Machinists. Illustrated. 12mo, . . $1.50 

Proctor. A Pocket Book of Useful Tables and Formu- 

l£B for Marine Engineers. Full bound. . $1.50 

Rose. The Complete Practical Machinist. Illustrated 

by 130 engravings. 12mo $3.50 

Robinson. Explosions of Steam Boilers. 12mo, $1.25 

Templeton. The Practical Examination On Steam and 

the Steam Eiigine. 12rao, . . . $1.25 

Wilson. The Modern Practice of American Machinists 

and Engineers. Illustrated by 86 engs. 12mo, $2.50 

Watson. A Treatise on Steam Boilers: their Strength, 

(:!on8truction, and Economical Working. Illustrated. 

12mo $2.30 

Williams. On Heat and Steam! embracing New Views 
of Vaporization, Condension, and Explosions. Illus- 
trated. 8vo. $3.50 

Warn. The Sheet Metal Worker. To which is added an 
Appendix containing Instructions for Boiler Making, 
etc., etc. Illustrated by 32 plates and 87 wood engrav- 
ings. 8vO $3.00 

I^" The above or any of our Books sent by mail, free 
of postage, at the pubJication prices. 

Our n ew and enlarge d Cat a logu k of Ki actio A L and 
ScrENTiFtc Books, 96 pages, 8vo; a Cat^ogue of Books 
on Dyeing, Calico Piiinting, Weaving, Cotton and 
Woolen Manufacture, 4to ; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books. 4to : List of Books on Steam, and the Steam 
Engin'E, Mechanics, Machinery, and Ensineeking, 
4to. List of Important Books on Metallurgy, Met- 
als, Strength op Materials, Chemical Analysis, 
Assaying, etc.. 4to , List of Books on Mining, Mining 
MAcniNEBY, CoaI;, etc, 4to ; two Catalogues of Books 
and Pamphlets on Social Science. Political Econo- 
my, Banks. Population, Pauperism, and kindred 
subjects; also a Catalogue of recent additions to our 
stock of Pbaciioal Scientific and Technical 
Books, sent free to any one who will forward his 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 

FOR SALE.- Powerful Perpetual Motion WaterWheels, 
and" rights " to make them. A. T. PECK.Danbury, Ct. 



The GeorRe Place Machinery Agency 

Machinery of Every Descrlprlon. 

121 Chambers and 103 Beade Streets, New York. 



A SHORT BIOGRAPHY OP THE MEN"- 

HADEN. Bv Prof. Q. Browne Goode, TJ.S. Fish Com- 
missioner. A paper read before the American Associa- 
tion for the Advancement of Science, August, 1879. An 
essay full of interest not only to the scientist but to the 
general reader. The flsh here treated of ia known under 
at least 30 popular names in this country, and is of great 
industrial importance, not only for the oil which it 

Fields, but also as a food, being used as such in either a 
resh or salted state, or in oil under the name of *'sha- 
dines." The habits of the Hsh are somewhat anomalous, 
and very little has hitherto been known or written about 
them. Contained in Scientific American Supple- 
ment, 194. Price 10 cents. To be had at this ofiflce, and 
from all newsdealers. 



ALAND'S 

Silent Injector, 
Blower & Exhauster. 

Apply to 

8. AL.AND, 

R«ne, Oneiua . 

Co., N, Y. 





IRON AISID STEEL. AN" INAUGURAL 

address delivered before the Iron and Steel Institute by 
Edward Williams, concerning steel in bulk for railway 
requirements and other constructive works. The sub- 
ject is treated under the following headings : The Initial 
Processes; the Bessemer Discovery; Puddling; Im- 
proved Working; Steel and its Uses; is Remelting ne- 
cessary ? the New Steel-Making Process ; Steel-Making 
Economies; the Future of Iron ; Iron-Making Furnaces : 
American and other Foreign Competitions; Wasteful 
Ingot-Making; Better Rolling Machinery; Scientiflo 
Training Needed; Unqualified Managers ; Future pros- 
pects of Steel and Iron. Followed by a paper read at 
the same meeting by Geo. J. Snelus, on "The Removal 
of Phosphorus and Sulphur During the Bessemer and 
Siemens-Martin Processesof Steel Manufacture." Con- 
tainedin Scientific American Supplement, No. I8I. 
Price 10 cents. To be had at this office, and from all 
newsdealers 



NEW TOOLS.— GEAR CUTTING AT- 

tachment for Lathes; Patent Lace Leather Cutter; 
Beltinpi Blake's Studs; Foot Lathes; Saws, Taps, Dies, 
and Drills. Jackson & Tyler, 27 German St.,Baltimore,Md. 

PATEKT FOR $i»ALE. 

A Ship's Self-registerine Reel Log. Accurate, and easily 
worked by one man. Size, 7 in. x 9 in. Apply to 

P. M. NAIRN, 48 Broad St., New York. 



HOUSE DRAINAGE.— VALUABLE Di- 
rections for securing perfect drainage for dwellings, as 
issued by the Massachusetts State Board of Health ; 
showing what size the drains should be, the proper slope 
togivethem,and how they should be connected with 
the soil pipe and sewer; the Importance of putting a 
plan to the work on record ; the proper way to drain wet 
sites for houses ; method of isolating sewers from houses 
by traps , the best arrangement for the soil pipe ; how to 
trap water closets, sinks, basins, and bath tubs ; the best 
patterns of water closets ; how to detect gross defects 
in house drainage; how to dispose of sewage where 
there are no sewers. Illustrated with two cuts. Con- 
tained in Scientific American Supplement, 194. 
Price 10 cents. To be had at this office, and from all 
newsdealers. 



NEW YORK BELTING AND PACKINO CORflP'Y. 

The Oldest and Xtargest manufacturers of the Oi-igin^l 

soxjiZno -tr tj Xj o .iSL i*g- 1 *" im 

EMERY WHEEI. 




All Other kinds Imitations and iHfertor. Our name is stamped in full upon all our 
standard BELTING, PACKIN^G, and HOSE. 

Address NEW YORK BELTl^iG ANb 
Emery Wheel. JOHN H. CHEEVER, Tieas. 



PACKING CO., 

NEW YORK, 



LOSS OF HAIR. BY JNO. V. SHOE- 
MAKER, M.D. An excellent paper on a subject which 
is of interest and importance to every one. It points 
out the peculiarities and characteristics of the hair as 
found in a state of health in men, women, and children, 
and its variations according to climate and nationalityj 
how and why it becomes thin and gray, or falls out, and 
the means that should he taken to prevent it ; the prpper 
attention that it deserves ; the remedies that should be 
used in various diseased conditions ; the cause of 
dandruflf and its remedy, and advice as to the best 
lotions and washes to keep the hair scalp in a healthy 
state. Contained in Scientific American Supple- 
ment, No. 173. Price 10 cents. To be had at this oflBce, 
and from all newsdealers. 
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EXETER MACHINE WORKS) 

Manufacturers of 

Steam Ensiaes, Klowers, and 
Steam Uealtag Apparatus. 

SO Federal St., Boston, Mass. 



f- 



raC C Information of great Importance to Inventors. 
EC Address J. H. SOULB, Washington, D. 0. 



Pond's Tools, 

Bnalno Lathes, Planers, Drills, See. 

DAVID W. POND, Worcester, Mass. 



$77 



a Month and expenses guaranteed to Agents. 
Ouifltfree. Shaw & Co., Augusta, Maine. 



Slafts, Pulleys, Hanprs, Etc. 

Full assortment in store for immediate delive y. 
WM. SE1<I,ERS <fc CO., 

79 Liberty Street, New York. 



DIP niy to sell our Rubber Printing: stamps. Sam- 
D I U In 1 pies free. Taylor Bros. & Co, Cleveland, O. 



STI 
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EL NAM E STAMPS, 



r--»«^-.— .«1«i 



HARDWOOD LUMBER 

AND 

Mahogany, Eoaewood, Satlnwood, French and American 
Walnut, Burl Veneers, Hungarian Ash, Amaranth, etc., 
etc. Manufacturers will flna oiu" stock unusually choice 
and prices low. Full line of Bare and Fancy Woods 
planed for Amateur's use. 

CEO. W. READ & CO., 

186 to 200 Lewis St.. New York. 




The attention of Architects, Bnglneere, and Builders 
is called to the preat decline in prices of wrought 
STRUCTURAL IRON. 

It is believed that, were owners fully aware of the small 
difference In cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insv/rance and avoiding all risk of witer- 
rvmtion to lyusiness in consequence of fire. Book of de- 
tailed information furnished on application. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

239 Broadway, N. Y. S3 Water St., Boston. 

The Worthinoton Duplex Pumpinu Engines for 
Water Works— Compound, Condensingor Non-Con- 
densing. Used in over 100 Water-Works Stations. 

Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
vvith a reduction exceed- 
ing 30 per cent. 

WATER Meters. Oil Meters. 



tmm. 



PATENTS at AUCTION. 

Eegular Monthly Sales. Vot terms, address N. T. 
PATENT EXCHANGE, 67 Liberty Street, New TorJi. 




Paris, . , 187S 
AvLstralia,lS77 
PMla., . .1875 
Santiago, 1S75 
Vionna, . 1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 

itorsTHBOOCD MEDAL, OF HONOR. Also hlgh- 

estawardat Phila., Santiago, Australia, and Vienna. It is 

Orlslnal In DeslKn, Simple in Construction, 

Perfect In Worlnuanahip, Saves lubor, 

£cononiizes lumber, and Increase* 

products or tbe hlsliest stand- 

ami of Excellence. 

Eailroad, ■Furniture, and Agricultural Implement Shops, 

Planing Mills, etc., equipped at short notice, and the lowest 

cash prices. Send for Circulars. 

J. A. FAT & CO., Cincinnati, Ohio, U. S. A. 



SCREWS OF EVERY VARIETY 

for machine builders in stock and 
made to order. Also small patented articles, manufac- 
tured by L. F. STAKDISH & CO., i^ew Haven, Conn. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing;, and Railroad corporations in the United States and Forelgu Countries. 

First Premium wherever exhibited, and hundreds of testimonials of the highest cTmracter. 

Indispensable for making best McAdam Roads, Ballasting of Ballroads, Crushing the hardest 
Ores, Stone for Concrete, etc., etc. Prices greatly reduced. 

Address BLAKE CRUSHER CO., New Haven, Conn. 




MOLECULAR PHYSICS IN HIGH 

VACUA. By William Crookes,F.R.8. A lecture copiously 
illustrated with new and interesting experiments, 
showing that matter exists in a fourth state, and in a 
condition as far removed from that of gas as gas from 
liquid, wherethe properties of erases and elastic fluids 
almost disappear, whilst in their stead are revealed 
attributes previously masked and unsuspected. The 
Kinetic theory of gases explained in a clear manner by 
the aid of a simple illustration. The ordinary radio- 
meter and an explanation of its movement. Descrip- 
tion of the new form of radiometer used in these ex- 
periments. Explanation of the dark space which is 
observed surroundingthe negative pole when a discharge 
Is passed through an exhausted tube. Experiment to 
show that the molecules thrown off from the excited 
negative pole leave it in a direction almost normal to 
the surface. The phosphorescence of these molecular 
rays. Their color shown to be due to the composition 
of the glass. Experiment to show that the phosphor- 
escence of the glass is dependent on the degree of per- 
fection of the vacuum. The rays producing the phos- 
phorescence will not turn a corner ; experiment to show 
this. The cause of phosphorescence. The phosphores- 
cent properties of other bodies than ^ass; suliKiide of 
calcium; the diamond; ruby, natural and artificial; 
sapphire ; pure alumina, etc. Experiments showing 
that the rays coming from the negative pole project an 
Image of anything that happens to be in front of it. 
The important fact that this phosphorescence teaches 
us. Experiments to show another fact connected with 
the negative discharge, i.e., that the rays obey magnetic 
force. The heating of the glass where the phosphor- 
escence is strongest. Kxperlments with apparatus which 
intensifies this heat at the focus. Platinum wire melted . 
Iridio-platinum melted. The violence of the impact of 
themolecules which are driven from the negative pole 
shown by experiment. Their violence manifested in 
their heating power. Thefactselicltedby the preceding 
phenomena, and what they prove. This lecture com- 
plete, illustrated with 19 engravings, Is contained in 

SCIENTIFIC AMERICAN SUPPLEMENT, NO. 189. PrlcC 

10 cents. To be had at this ofBce, and from all news- 
dealers. 




8U£FARD'S CELEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. T.. SHEPARD Sc CO., 

[331, 333, 335, & 337 West Front Street, 
Cincinnati! Ohio* 



Baker Rotary Pressure Blower. 




(FORCXD BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2S18 Frankford Xve. 

Philadelphia 



MORBID FEAR AS A SYMPTOM OF 

Nervous Diseape. By George M. Beard, M. D, 
Morbid fearsthe result of functional diseases of the 
nerves; the increase in the forms of morbid fears 
in modern timesi; morbid fears symptoms of disease 
rather than disease themselves ; the varieties of mor- 
bid fear associated with brain ex naustion ; astraphobia, 
or fear of lightning ; agoraphobia, or fear of places ; 
topophobla, the fear of open spaces ; anthropo- 
phobia, or fear of man; gynephobia, or fear of woman, 
monophobia, or fear of being alone ; pathophobia, or 
fear of disease ; pantophobia, orf ear of every thing : 
phobophobia, or fear of fears; nu'sophobia, or fear of 
contamination. The symptoms which accompany these 
various forms of fi^Jir. and how they should be treated. 
CoWained in Sen ittific American Supplbment. 194 
Price 10 cents. 1 o be had at this oflflce, and from ali 
newsdealers. 
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Sttjim Tools of all kinds ; HE AK WHEBlg, parts of 
MODELS, and materials of all kinds. Cataloeues free. 
GoouHOW &WIBHT1UAN, ITO Wash'n St., BostoD, Mass. 



NIXON'S CHEIROGRAPH. 

NO COPYING- PRESS RKQUIEBD. MOST SIMPLE 
PROCESS INVENTED. INSTANT REPRODUC- 
TION WITHOUT PRESS OR DAMPING. 
EVERY ONE HIS OWN PRINTER. 

ELECTRIC PEN, PAPYROGRAPH, ETC., COM- 
PLETELY OUTDONE. 
One to two hundred copies of Letters, Circulars, Price 
Lists, Stock Lists, Reports, Plane, Drawings, Specifica- 
tions, Music, etc.. In various colors, at one operation. 

■Copies can be made on any kind of paper without pre- 
vious preparation ; copies can also be made on Muslin, 
Linen, LeaOier, Silk, Wood, etc. 
PRICES.-NO. 1, Note Size, ti. No. 3, Letter Size, $5. 
No. 8, Legal Size, $750 each. 

ED. H. NIXON, 
Inventor, Proprietor, and Sole Manufacturer, 

No. 52 MAIDEN LANE, NEW YORK. 



N.Y. STENCIL WORKS. .87 Nassatt-&t.N.Y 



THE CULTIVATION OP MUSHROOMS. 

—One of the most comprehensive papers ever published 
on the subject of the artificial cultivation of this esce- 
lent: giving an interestins; account of the celebrated 
Mushroom Caves of I aris, their daily pr eduction, and the 
estimated value of the harvest : describing the ediblu 
Mushroomor " Champignon" both as regards its external 
appearance and its internal structure ; showing how the 
mushroom spawn is to be obtained, now the materials 
are to be prepared, how the beds must be made and the 
spawn planted ; telling what additional care and pre- 
cautions are necessary after planting the spawn; point- 
ing out the various places where Mushrooms may be sus- 
cessfully raised, such as on shelves, in tubs, and in the 
floor of cellars, in shelves in stables, in special beds, or 
in melon frames on the open air, etc. Directions for ga- 
thering the crop. What other species of fungi are oc- 
casionally cultivated. Some of the Mushrooms that are 
eaten in Russia. How the Mushroom is cultivated in 
Japan. By following the exceedingly simple directions 

fi ven in the article any one may provide himself with 
lushrooms for his table all the year round and at but 
trifling expense, or engage in the profitable occupation 
of supplying the market with this delicacy .—Illustrated 
with 8 Engravings. Contained in Scientific Ameri- 
can Supplement, 178. Price 10 cents. Tobehad at 
this oflflce, and from all newsdealers. 



CONCRETE. 

A Practical Treatise on Natural and A rtificial Concrete, 
its Varieties and Constructive Adaptations. By Henry 
Eeid, C.E. Third edition. 8vo, cloth, . . $6.00 

ELECTRO-MOTORS. 

Electric Traitf mission of Power, Its present position and 
advantages. By Paget Higgs, LL.D.. author of "the 
Electric LighC in Its Practical Application, etc." Crown. 

8vo, $1.20 

*»* Sent free by mail On receipt of price. 
£. «&: F. N. SFON, 446 Broome St., New York. 



CflD CAI C Amoskeag Steam Fire Engine. Phila. 
mil OH L E ■ Hydraulic Works, Philadelphia, Pa. 




Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
nUZ HEW PiUPHlET POE 1879, 
Sent free to those interested.' 

James Leffel & Co , ^ 

Springfield, O. 
no Liberty St., N, Y. City. 




NEW EDITION. 






WEBSTER'S UNABRIDGED. 

1,928 Pages. 3,000 Engravings. 

Four Pages Colored Plates. 

Kowaddcd.a SUPPLEMENT or over 

4,600 NEW WORDS and Meanings. 

Including such as have come into use during the past 
fifteen years— many of which have never before found a 
place in any English dictionary 

^JLSO ADliED, A NEW 

Biographical Dictionary 

of over 9j700 NAMES 

of Noted Persona, ancient and modern, including many 
now living, giving. Name Pronunciation, Nationality, 
Profession, and date of each. 

Publish'id by G. & C. MEBBIAK, Springfield, Mass. 
ALSO 

WEBSTER'S NATIONAL PICTORIAL DICTIONARY, 

1,040 Pages 0etavo, 600 Engravings. 



Wanted— A situation as Chemlgt by a competent young 
man. Address W.W. Fisk, P. O. Box 859, Worcester, Mass. 



4!l D ft often makes I60O In stocks. Write for explanatory 
<pi UU circulars, free. HICKLING & CO., 13 Exchange 
Place, N. ¥"., who are considered very responsible for^ 
executing country orders for stocks.— P?iiiadc!pfc»o Press. 



OF THE 

FOR 1879. 

The Most Popular Scientific Paper ia the World. 

VOLUME XL -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 

Only $3.20 a Year incIiidinerPostnare. Weekly. 
53 Numbers a Year* 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc 

All Classes of Readers find in The ScieNtipio 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this Journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the pubishers; six months, $1.60; three 
months, fl.OO. 

Clubs.— One extra copy of The ScientificAmebi- 
OAN will be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN So CO., 
37 Park Row, New York- 

T0 Foreign Subsci'ibers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from NewYork,with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
|4, gold, for Scientific America x, 1 year ; $9, gold, for 
both ScTENTiPTC American and StJPPr>EMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Muna & Co.i37 Park 
Bow, New Yorlt, 
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Inside Pa&e, each inHertiou - - - 75 ceuts a liue^ 
Back Page* each insertion -- -$1.0U a line. 

(About eiglit words to a line.) ' 
Engravings may f^ad admrtisem&nis at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must he received at publication o^ce as early 
as Thursday morning to aypear in next issue. 




Established 1811. 



JOSEPH C. TODD, 

Successor to TODD &RAFFERTY, 

PATERSOSr, N. J., 

EDpeer anl Mactiflist 

Flax. Hemp, Jute. Rope, Oakum, 
and B^giug MacMnery. Steam En- 

flnes. Boilers, etc Sole Agent for 
[aytier's New Patent Acme Steam 
Engine and Force Pumps combined. 
Also owner and exclusive manufactu- 
rer of 

Baiter Patent Portalile Steam Eogine. 

These engines are admirably adapted to all kinds of 
light power for driving printing presses, pumping water, 
sawing wood, grinding coffee, ginning cotton, and all 
kinds of agricultural and mechanical purposes, and are 
furnished at the following low prices : 

1 Horse Power, SI 35 I li^ Horse Power, Si 75 
3 Horse Power, a*25 2J^ Horse Power, 350 
3 Horse Power, 370 I 4 Horse Power, 335 

Send for descriptive circular. Address 

J. o. Toi>r>, 

PATERSON, N. J. 
Or No. 10 Barclay St., New York. 




Millstones and Corn Mills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Paclters, Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE <fe SON, BulTalo, N. Y. 



Tlie"HerreslioffPatent Safety Coil Boiler" 

is on exhibition at the American Institute. Boilers 
guaranteed perfectly safe and reliable. They are 
adapted to all uses where steam is required. 

HEaRESHOFi^ M'F'G CO., Bristol, K. I. 



ORGAN RgATTY I*IA:No 

^fK^^SoAN^I^Stopa, 3 set Golden Tongue Be'eils^^Tct's^ 
Knee Swells, Walnut Caee, warnt'd 6 yeara, Stool it Book SOS. 
Kew Pianos, $143 to S9SSS. i^- Newspapereent Free. 

Address Daniel F. Beattv. Washington, New Jersey. 

A. I. PROFITS 

—How to operate successfully in Stocks on $10, $36, $50, 
$100,and upwards, by our new mai^nal system. Ex- 
planatory Book mailed gratis, upon application. 
CHARLES FOX WELL & CO., Bankers and Brokers, 
115 Broadway, New York. 



jr. BRADFORD MILI.CO. 

ll'lt SucceBBors'to Jas. Bradford k Co., 

Q\ MiNBFJiCTDEERS Op 

0, French Buhr Millstones, 
n Portabla Corn & Flour 3Iills, 
r '^ Smut ittachhies, etc. 

'^■'» Also, dealer)) in Bolting Clot s and 
General Mill Furnishings. 
. Office & Factory, 158 W. 2d St. 
CINCINNATI^ O. 

_ J. R. Stewart, Pres, W. R.Dunlap,;?^. 

'PRICE LISTS SEKT ON AFrLICATION. 




HWJOHHS 

LIQUID PAINTS 

are the purest, finest, richest, and most durable Paints 
ever made for structural purposes. 

B^^ A saving of 25 to 83 per cent of customary outlays 
can be effected by use of the Asbestos Ijlquid Paints. 
Samples of sixteen newest shades for dwellings sent free 
by mail, 

ROOFING. 

The Asbestos Rooflng (with white or light gray Fire- 

Eroof coating) Is now In use In all parts of the world, and 
J the only reliable substitute for tin. It Is adapted for 
steep or flat roofs in all climates. It costs only half as 
much as tin, and can be easily applied by any one. 



Boiler Coverings. 

The Asbestos Steam Pipe and Boiler Coverings are the 
most durable, effective, and economical non-conducting 
coverings In use. They can be easily applied by any one 
at a cost of from 25 to 50 per cent less than are usually 
charged for inferior coverings. 

B^^Note the address, send for samples, and be sure 
and get the genvme, which are manufactured only by 

H.W. JOHNS M'FG CO., 

8? Maiden Lane, New York. 

Sole Manufacturers of genuine Ashestps Materials. 
B^° Descriptive Price List free hy mall. 



PATTEJVT 



RTViMuimWi^ 



SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undouhtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
COLLixs' Pat.Coupli.>H3, and lumish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, HI., and Milwaukee. Wis- 

t^ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



A GOOD PLAN* Combining and operating many orders In 
one vast sum has every advantage of greatest capital, witli 
best skillful inaiingemeut. Large prollts divided prorata, 
on iuveatnieiits of (25 to $10,000. Circular, -with full 
explanations how all can succeed In stock dealings,' 
mailed free. _ LAWJi££IG£ & CO., 55 E&ch&uge Place, New York. 



Park Benjaiia's SciBtiflfi ExBfirt Oiee, 

37 PARK ROW, NEW YaRK. 

Advises Inventors on Engineering and Mech. Subjects. 



PHOSPHOR-BRONZE 
BEARINGS, 
PUMP-RODS, 

AJID 

SPRIira WIRE. 

Apply to 

THE JHOSPHOR-BRONZE SMELTING CO., Iiimited. 
Washington Ave., Philadelphia, Pa. 




BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Com, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground. by other mills, 
Also for Paints, Printers' Inlts, Paste Blacking, etc. 
JOHN W. THOMSON, successor tO JAMBS BOGAR- 
DUS, corner of White and Mm Sts., New York. 



WOOD WORTH SURI'ACE PLANERS, 1126. Planers 
and Matchers, $360. S. C. HILLS, T8 Chambers 
Street.New York. 



CENTENNIAL, AND PARIS MEDALS. 

Mason's Friction Clutches and Elevators. 

"Newand Improved Patterns." 20per cent. off list. 
VOLNBY W. MASON & CO., Providence, B. I., V. S. A. 



■^;^3 Printing Press 

J PrintB cards labels &c. (Self-inker$6) 18 larger sizes 
I For business or pleasure, young or old. Do your own ad- 
Lvertisinp: and printing. Catalogs of presses, type, cards, 
^kc, for S stamps. Keleey & Co. Merlden, Conn 



SMALL STEAM YACHT. BY M. A. BECK. 

Plan and elevation of a small steam yacht, with de- 
tail drawings showing arrangements of machinery. 
Length of vessel, 21 feet ; beam. 5 feet; depth of hold, 
26 inches ; boiler, 20 inch diameter, 40 inches high ; piston, 
i inch stroke ; 3-blade propeller, 2i inch diameter. 
Contained in SCTENTiric American Supplement, N^o. 
1 6.6. Price 10 cents. To be had at this oifice, and from 
all newsdealers. 



ICE AT $1.00 PER TOiV. 

The PICTET ARTIFICIAL ICE CO 



LIMITED, 

Boom 51* Coal and Iron Exchange, P. O. Box l 



N. r. 



J. LLOYD HAIOH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Eope Tramways, Transmission of 
Power, etc. Ko. 81 John St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 




GOULDS' UA^D POWER PUMPS 

should be used by: every household, factoiy^ 
railroad, ateamboat, or mine, and will give 
satisfaction. They make them for all purposes 
and uses. Illustrated catalogues furnished 
upon anplication. Kept by all dealera through- 
out the country. '■ THE G-OULDS M'F'G CO., 
Factory, Seneca Falls, N. Y. Warehouse, 15 
Park Pi., N. Y. I^"Jra^r«^e for Qoulds' Pmnps. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN MANCFACI'IIRING CO., 
.\ew liaveu. Conn. 



PEBFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
oflice of this paper. Hea^vy board ^des ; inscription 
" SCIENTIFIC^ AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American 




BARNES' FOOT POWER MA- 
CHINERY 
1 A Different machines with which 
I J Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I I I in miscellaneous work can 
•*■ V compete as to Qualitv and 
Price with steam power manufac- 
turing; also Amateurs' supplies. 
Machines sent on trial. 

Say where you read this and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockf ord, Winnebago Co., HI. 



^-vrwrkYriA-i-OVVG ^or showing heat of 
^y^ UIlXt5lit3X b^ Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N, Y. 



Rare Chance to Advertise. 

Next to the Scientific Vmerican, the Scientific 
American Supplement has the largest circulation of 
any newspaper devoted to science and the mechanical 
industries published in this country. The publishers 
have now decided to admit a few advertisements to the 
columns of the Supplement at very low rates. 

Contractors, dealers in Railroad Supplies, Bridge 
Builders, Engine and Pump Manufacturers, Agricultural 
Implement Makers, and those engaged in all kinds of 
engineering enterprises, will find the Scientific Ameri- 
can Supplement specially adapted for advertising 
their business. Terms 25 cents a line each insertion. . 

For further particulars, address 

MUNN & CO., 
Publishers Scientific American, 

37 Park Row, New York. 




BOILER COVERINGS. 

WITH THE (' AIR SPACE " IMPROVEME^iTS. 

THE CHALiMERS-SPENCE CO., Foot E. 9th St.. New York. Sole owners of the Air Space Patents. 



lbradley's Has More Gool Points, 

f HELVE H^MM t;'v joegfofe ^i Better Work, 

Takes Less Power, 
Than any Hammer in the World. 

lilBfiillK^ BRiDlEI & COIPANT, 

SYRACUSE, N.T. 




HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANRLIN,V. Pres't. J. M.ALLEN, Pres't. 
J. B. PIERCE, Sec'y. 



Holly's Improved Water Works. 

Direct Pumping -Plan. Combines, with other advan- 
tages, over older systems, the following; 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction.' 3. Less cost 
for maintenance. 4. Less cost for daily' supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire eneines, in whole or in part. 8. Reduces iire 
department expenses. For information by descriptive 
pom phlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 



FOOT PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 




VALVE REFITTING MACHINES. 

ALL USERS OF GLOBE VAI^VES SHOULD HAVE 
ONE. GRISCOM & CO., POTTSVILLE, PENN. 



THE TREATMENT OP IRON TO PRE- 
VENT CORROSION. By Prof. Barff. An Interesting 
paper detailing the theory and practice of oxidizing the 
surf ace of iron by means of superheated steam to pre- 
vent rusting. The author's method, which is herein de- 
scribed, is justly considered one of the most valuable 
discoveries of the age . Contained in Bctentific Amer- 
ican Supplement, Nos. 174 and 175. To be had at 
this office, and from all newsdealers. Price 10 cents each, 
or 20 cents for the two. 



Lathes, Planers, Shapers 

Drills, Bolt ana Gear Cutters. Milling Machines. Special 
Machinery. B. •OULD & BBBRHABDT, Newark, N. J. 



TMPOETANT FOE ALL COEPOEATIONS AND 
1 MANF'O CONCERNS. -Buerk's Watch- 
man's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. 
Beware of buying infringing Detectors. 




BIBB'S 

Celebrated Orlglnul Baltlmor« 

Fire-Place 
Heaters 

MantleSf Furnaces, Ranges, etCi 
B. C. BIBB &: SON, 

Office and Salesroom a,39-4l Light St. 
Baltimore, Md.; Foundry, Port De- 
posit, Md. Lowest prices guaranteed. 
BeatworTirnanahip. Send/ordrcular. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machioea, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) 



JUST PtIBLISHED, 

Two new, invaluable Reference Books for Architects, 
BiUlders, MasoTis^ and others. 
POSTPAID ON RECEIPT OF PEICB. 
FOUNDATIONS & FOUNDATION WALLS, 
I^ile Oriving. Buildinif Stones and Bricks. 
Illustrations of Foundations. Pier and Wall Construc- 
tion, Mortars, Limes. Cements, Concretes, 

Stuccos, &c.; 60 Uustrations. 
One Vol., Svo, Cloth. Price $1.30. 

CAMERON'S PLASTERER'S JMANUAL, 

Price, Clotli? 12mo, 75 Cents. 

BICKNELL'S SPECI- 
MEN BOOK of 100 Archi- 
tect ural Designs of Cot- 
tages, Farm Houses, Til- 
las, etc A desi able book 
for builders and all who 
contemplate building. 
One 8vo volume, cloth. 
Mailed free on receipt 
One Dollar. 1879 Illus- 
trated Catalogue of 
Books on Architecture, 
Carpentry, and Building, 
lorwarded on receipt of three 3c. stamps 

BICRNELL & COi^ISTOCK, Publishers, 

27 Warren Street, New York. 




SCIENTIFIC AMERICAN SUPPLEMENT. 

Any desired back number of the Scientific American 
Supplement can be had at this office for 10 cents. May 
also be had or ordered through booksellers and news- 
dealers everywhere. MUNN & CO., Publishers, 

37 Park Row, New York. 



SHAFTING, PULLEYS, HANGERS, etc. 
asoecialtv. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, New York. 




DEAN^S STEAM PUMP, 

Manufactured by 

DEAN BROS., INDIANAPOLIS, IND. 

Boiler Feeders, Fire Pumps, Water Works, and Pumping Ma- 
chinery for bU purposes. Sena for catalogue. 




the; T^asriTE co., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

•LONDON— 9 St. Andrews St., Holbom Viadtict, E. C. 
LlVBKPOOIi-42 The Temple,.Dale St. 



ROCK DRILLING MACHINES 

AIR COMPIRESSORS, 

^'^""^^""''"^^BurleighRockDriilCo. 
send for pamphlet. fitchburg wass. 



SPABE THK CBOTON AND SATE THE €OST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDRBWS<fe BRO.,235Broadway,N.Y., 
wbo control the patentforGreen'sAmerican DrivenWell. 

COIiVMBfA BI€¥€L.i:. 

A practical road machine. Indorsed 
by the medical profession as the mo st 
healthful of outdoor sports. It aug- 
ments three-fold the locomotive power 
of any ordinary man. Send 3o. stamp 
for 24 page catalogue, with price list 
and full information. 

THE POPE M'F'G CO., 
89 Summer Street, Boston, Mass. 

WATOHMAN^S IMPROVED TLME DE- 

tector, with Safety Lock Attachment. Send for circular 
to E. IMHAUSER, 312 Broadway, l\ O. Box 2875, New 
York. Beware of buying infringing detectors. 





THE FORStER-FIR 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
woits up to assay, and re- 
covers the mercury rapidly. 
^_ Apply as above. 



(Mn tn <^1nnn invested in Wall St. Stocks makes 
u)lu lU (DIUUU fortunes every month. Books sent 
^ free explaining everything. 

Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 

THE DRIVEN WELL. 

Town and County privileges for making Ilriven 
Wells and selling Licenses xmder the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS &. BRO., 

235 BROADWAY, NEW YOllK. 



"The. 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

Wm.. SELLERS & CO., Fliila. 




CAVEATS, COPYRIGHTS, TRADE! 
MARKS, £'X'C. 

Messrs. Munn & Co., in connection with the publica- 
tion of the SciENTipio American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
TEA.K8' EXPERIENCE, and uow have unequaled facilitUi 
for the preparation of Patent Drawings, Specillcations, 
and theProsecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Jlessrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights tor Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning 'I'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Ilints on 
the Sale of Patents, etc. 

Foreiipr l*dtetiis. — We also send, free of charge, a 
Synopsis of I'orelgn Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about onb 
EUNDKED AND FiFTi MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense- to apply for an English patent ia 
$7Sj German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Pafe»(».—rersons desiring any patent 
issued from 1836 to November 36, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the estent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A" handsomely bound 
Reference BoOk, gilt edges, contains 140 pages and 
matiy engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTINN & CO., 
Publishers SCIENTIFIC AMERICAN, 
3» Park Row, New Yerl<. 

BBANCH OFFICE— Comer of F and tth Streets, 
WasiiinQion, D. C. 



THE " Scientific American " is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth andLom- 
bard Sts., Philadelphia, and 50 Gold St., New York. 
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